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Vitel item 


“Tremendous trifles” in the opera- 











tion of our mechanized war might, 
these fine New Departure Ball 
Bearings are destined for an even 


greater role in the peace to come. 


Nothing rolls like a ball 


NEW DEPARTURE 


BALL BEARINGS 
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Heavy-duty soluble oil 
solves many 
“in-between coolant 


and cutting oil” jobs 


@ One of the most important wartime developments in cutting fluids, 
made by Standard Oil. was Stanicool HD—a heavy-duty soluble oil. It 


filled a gap between soluble oils and cutting oils. For example: 


Certain metal cutting operations demand the high degree of cooling 
afforded by a water-and-oil emulsion but a greater degree of tool protec- 
tion than is usually obtained from soluble oil. When cutting oil is used 
on these jobs, over-heating occurs. 

Stanicool HD has eliminated these problems in many shops. Some of 
these jobs are brietly described at the right. A Standard Oil Lubrication 
Engineer can give you other examples and help you apply Stanicool HD 


to fill the gap between soluble oils and cutting oils in your plant. 


Call the nearest Standard Oil Company (Indiana) office, or write 910 
South Michigan Avenue. Chicago 80, Illinois, for a Lubrication Engineer. 


In Nebraska, write Standard Oil Company of Nebraska at Omaha 2. 


STANICOOL 
HD 


Gasoline Pe wers the Atta k see 
Don't Waste a Drop! 


STANDARD OIL COMPANY (INDIANA) 











Drills ground 1/3 as often. 

Drilling a !4 inch hole, 4 inches deep, in 
SAE 1040 Steel Castings, drills were 
sharpened every six picces. Both soluble 
oil and cutting oil were tried. Both failed 
to give satisfactory results. An emulsion 
of 8 parts of water to | Stanicool HD in- 
creased tool life to 18 pieces per grind. 


Production jumps 200% with 
longer tap life. 


A mixture of one part Stanicool HD and 
ten parts water, used on a job of tapping 
high carbon steel, made it possible for a 
tap to last a full day. When using sul phur- 
ized cutting oil, taps lasted only one-half 
hour. More important, production jumped 
200° with the use ot Stanicool HD. 

The greater cooling and better chip re- 
moval provided by soluble oil, plus the 
heavy-duty quality of Stanicool HD, will 
often give increased tool life and produc- 
tion on tapping operations where cutting 
oil would ordinarily be used. 


Production time cut in half 
without impairing tool life. 
A deep spading operation on a lathe mak- 
ing 75mm. anti-tank shells was giving 
good tool life and finish, but it slowed up 
production all along the line When 
Stanicool HD replaced the coaventional 
soluble oils that had been used, it ga‘ 


equally good tool life and finish. On top 
of that, it reduced machining time from 


51 seconds to 29 seconds per piece 
} | 


...either too hot or too slow. 


A cutting oil was used on a turret lathe 
which was turning and threading bolts 
from SAE 4140 steel. High temperatures 
were encountered. Ordinary soluble oil 
cooled the tools, but too short tool lite was 
experienced when heavy feeds and a cut- 
ting speed ot 200 teet per minute were 
maintained. Stanicool HD mixed one 
part with four parts of water eliminated 
overheating and poor tool life. and per- 
mitted the maintenance of the high pro- 
duction rate. 


STANDARD 
SERVICE 


* LUBRICATION ENGINEERING 














When engineers need "'guts” in the gear 

box they often come to COTTA. The Burro 
Crane, for example (pictured below), is used on 
some of railroading’s toughest jobs. A COTTA 
four-speed, heavy-duty, selective type trans- 
mission provides the Burro with four distinct 
traveling speeds in either direction and three 
distinct hoisting and swinging speeds. That's 
typical of COTTA applications, whether in loco- 
motives, power excavators, mine sweepers, or 
other heavy-duty equipment. For over 30 years 


COTTA has Precision-built transmission units to 


provide smooth, quiet, highly efficient, low-cost’ 








transmission of power... A letter outlining your 
needs will receive prompt attention. Or write 


for free illustrated brochure today! 


COTTA TRANSMISSION CORP., ROCKFORD, ILLINOIS 


An 
Assu rance 
Depradable 


HEAVY-DUTY 
TRANSMISSIONS 





Service 


PRECISION-BUILT@ SPECIALLY 
ENGINEERED FOR YOUR PRODUCT 















so much depends 
on 
the gear box 


OTHER moejay.\ “ENGINEERED.TO-ORDER” TRANSMISSION FOR CULLEN-FRIESTEDT COMPANY, CHICAGO 
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234% Nickel Steel locomotive rods, 
one bent cold to show ductility. 


auencneo ano renreneo | EXGEPTIONAL DUCTILITY 


NICKEL STEEL WITH 


oremes comme | HIGH TENSILE STRENGTH 


Composition and Typical Properties of Normalized Quenched and Tempered 274% Nickel Steel Rods 











Melt Yield Bas erred Elong. Reduc- ANALYSIS 
Pt. No. Hs ‘ite % in tion in ~ 


#s per os 
per Sq. In, Sq. In. 2 In. Area % Car. Mang. Phos. Sul. 


Description 
or Size 








Main Rod.... 92900 110000 25. 
Main Rod.... 86500 104500 25. 
Main Rod.... 86360 104400 26. 
Main Rod.... 87850 102350 26. 


64. 
65. 
64. 
66. 


31 78 027 026 
32 86 034 032 
32 86 034 .032 
ot 89 037 025 


67. 29 82 .035 .027 


4 

6 

8 

2 

Front Rod.... 86000 102250 25. 3 
66.1 29 82 035 .027 

1 

6 

7 

4 

4 

8 


Front Rod.... 83900 104250 25. 
Front Rod.... 86850 104250 » 
Front Rod.... 89500 107050 25. 


Back Rod.... 89500 107650 25. 
Back Rod.... 87500 106450 25. 
Back Rod.... 87000 105600 25. 
Back Rod.... 88150 104850 26. 


66. 32 86 035 025 
65. 32 86 .035 025 


30 79 .030 .025 
29 82 035 027 
.29 82 035 027 
.29 82 035 027 


62. 
65. 
65. 
66. 
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Specimens Taken from Mid-Section of Prolongations of the Forgings 














The above table compiled by the American Locomotive Company = 
shows the chemical compositions and mechanical properties of some ee /— Catalog “C” 
normalized, quenched and tempered nickel steel front, main and back ey ff makes it a 
; ; ; j to get t 
rods recently produced as replacement rods for locomotives being z= . Ee j Bact <odapan oe 
speeded up and rebalanced. These values are typical of replacement . F i rp eo 
i a ey Nickel, met i- 
rod forgings recently tested by that company. — F es ene ten 
Quenched and tempered nickel steel forgings provide high tensile - E. / instructions, Why not 
_ : ; ~~  & send for your copy today? 

strength and ductility, combined with unusual toughness and high 


fatigue strength— qualities which tend to obviate breakage and assure 


nical 
long, trouble-free service when employed in heavy duty machinery + IN, 4 K f #* 
and equipment. 4 C: (A 








THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York 5, N.Y. 
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are helping to crush Jap empire hopes. 


Products of the Iowa Manufacturing Company, these 
mobile units, equipped with Buda power plants, de- 
pend upon ruggedly constructed, efficient Young radi- 
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PROBLEM: To automatically turn, chamfer 
and face electric motor rotor and starter 
commutators, maintaining a fine finish and 
extremely close tolerances. 


SOLUTION: The Lo-swing IMP Lathe with 
special equipment was selected for this job 
primarily because of inherent design features 
which permit high spindle speeds and un- 
usual turning accuracy. 

The work is held and driven from one of the 
ball-bearing seats of the shaft with an air- 
operated collet chuck. The tailstock end is 
supported on a revolving center, the move- 
ment of which is actuated by an air cylinder. 
This method of holding and driving the rotor 
assures the close concentricity which is re- 


ROTOR AND STARTER 
COMMUTATORS 


ptutomaticall,y MACHINED 


TO HIGH ACCURACY 
AND FINISH ON 


AUTOMAT/C BACK SQUARE ATT SL/DE | 
— ——_——_—~ — 


REVOLVING 
TAIL STOCA 
SPINDLE ANO 
™ CENTER 


A/R OPERATED 4 


COLLET CHUCK 


FRONT CROSS : 


quired between the bearing seats and the 
O. D. of the commutator. The operation con- 
sists of turning the O. D. of the commutator 
and rotor, the facing of the shoulder (which 
is part of the commutator) and the cham- 
fering of the shoulder. 

Several other Lo-swing set-ups have been 
developed for this type of work. We suggest 
you send in your prints for our estimate. 


SENECA FALLS MACHINE CO., SENECA FALLS, N.Y. 
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PyewHE aluminum crankcases being machined here 

are for 2200-hp, 18-cylinder aircraft engines... 
giant power plants that help B-29 Superfortresses 
carry heavier bomb loads faster and farther than any 
bombers ever built. 

Curning out airplane engine parts and other pre- 
cision war materiel on a mass production basis 
requires faster machining, better finish, longer tool 
. assured by the use of Texaco Cutting and 


TEXAC 





ET EO oO - 





—) 
FREE! This 40-page booklet explains the why, 
where, when and what of cutting fluids. Con- 
tains many practical suggestions and recom- 
mendations to help you improve the speed 
and quality of your machining. Send for your 
copy fodcy! 


Soluble Oils. Texaco Cutting Oils lubricate the tools, 
carry away heat and prevent chip welding, thus 
lengthening tool life, assuring greater output. 

The services of a Texaco Engineer specializing in 
cutting coolants are available to you through more 
than 2300 Texaco distributing points in the 48 States. 

atl orig 
The Texas Company, 135 East 42nd Street, New 
York 17, N. Y. 


CUTTING, SOLUBLE AND _ 
HYDRAULIC OILS Wxchining. 
ye 


TUNE IN THE TEXACO STAR THEATRE WITH JAMES MELTON SUNDAY NIGHTS * METROPOLITAN OPERA BROADCASTS SATURDAY AFTERNOONS 
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Fox Hole Fog Generator 


No larger than a soldier's foot locker, the M-2 
bantam smoke generator can make fog from 
a foxhole. Its mobility brings large-area smoke 
screens to beachheads, mountain passes and 
jungle trails for the first time in history. 


Smoke-screen protection for front line and amphibious opera- 
tions, where space is at a premium, is provided for the first 
time by the new, highly mobile M-2 mechanical smoke gen- 
erator. Weighing only 180 peunds, this midget can blot out, 
under favorable wind conditions, an area five miles long and 
200 yards wide. 


The Lauson single cylinder air-cooled gasoline engine 
powering the unit is specially designed for military use. Oper- 
ating efficiency of the engine is safeguarded against extreme 
conditions of dust and other atmospheric impurities by a 
United Oil Bath Air Cleaner. Thousands of similar engines are 
in use by the Air Forces, Chemical Warfare Service and Navy 
on a variety of applications. 


® Many new uses in industry and agriculture for small power 


units like this will result from their ingenious applications to 
military purposes. And the same standards of performance 
which have distinguished United products used on war equip- 
ment and on cars and trucks, on tractors and farm machinery for 
over 19 years, will be ready for high-production needs tomorrow. 


UNITED SPECIALTIES COMPANY 


UNITED AIR CLEANER DIVISION MITCHELL DIVISION 
CHICAGO 28, ILLINOIS PHILADELPHIA 36, PA. 


< ' ain 
BEFORE USING ENGINE FILL Ty 


WITH LIGHT ENGINE Ol 
TO THIS LEVEL. ONCE 
OLD O'L — 
TS AND REPLACE © ~ 
a 
100 


(ITED SPECIALTIES COMPANY” 228 


A Lauson RS special one cylinder 
gasoline engine made of alum- 
inum operates the unit, consist- 
ing of boiler, blower and gear 
pump; it makes smoke in 40 
seconds from a cold start. 


Dust protection is afforded by 
the United Oil Bath Air Cleaner 
Model H30-12480 shownabove. 


AIR CLEANERS *& METAL STAMPINGS * HIGH PRESSURE HOSE CLAMPS 
2 ee ee i ee 
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TRIES Uhtshoaukee Cltachine "Toole 


Nouble-Check Features of 
Milwaukee Milling Machines 


Range in a milling machine — the capacity to handle a wide varia- 
tion of operations at the most efficient feeds and speeds—is always 
an important factor, 


But today — with advancements in cutting tools — motor hp. is 
the important feature to be checked when purchasing milling equip- 
ment. Be sure the milling machine you are considering is power- 
engineered to do the job — designed and built in relation to and 
with ample motor power for the work for which it is intended. 


There is no need to resort to the unsound practice of substituting 
1 higher hp. motor to gain power. The range of models of Mil- 

aukee Milling Machines makes available a machine PoweRated 
and properly engineered for every class of job. 

All Milwaukees are PoweRated — power-engineered in keeping 
ith their rated motor hp. plus the normal overloads. They are 
recision-built and are capable of sustained precision-performance 
iroughout a long productive life. 


emember — think of feed and speed range for light cuts — ade- 
late motor power for heavy cuts — the need for sustained preci- 
on performance at all times. Check with a Kearney & Trecker 
ld engineer in deciding which PoweRated Milwaukee is best 
ited to your specific needs. 
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MEANS EVERY MILWAUKEE 
MACHINE IS POWER EN- 
GINEERED TO DO THE JOB 


Milwaukee PoweRated Milling . Machines 


® Standard Models — Horizontal, Vertical 
and Bed Types — available in Motor 
ranges from 3 to 25 HP. 


® C.S.M. (Carbide Steel Milling) machines 20 
to 50 HP. 


® Special Machines—Consult K &T engineers. 





KEARNEY & TRECKER 
CORPORATION 


MILWAUKEE 14 WISCONSIN 




















“What'll They 
Think of Next?” 


“AMAZING how they do things these days! Only one 
A thousandth of an ounce out of balance. . . yet they 
caught it in a flash. In just a few seconds, the unbalanced 
forces in this armature were located and measured ... and 
corrections clearly indicated by a DYNETRIC BALANC- 
ING MACHINE*. That’s modern electronics for you! 

“Think of the crude mechanical means we used to em- 
ploy for static and dynamic balance. And the time it took! 
Now, electrons catch any vibration due to unbalance down 
to .000025” .. . in all kinds of rotating parts, from half 
an ounce up to fifty tons! 

“Yes, many of the tough jobs of my day have been re- 
duced to a dial reading or the push of a button. And with a 
speed and accuracy we never thought possible. If you knew 
the old methods of determining balance, you should see 
the Dynetric Balancing Machine in action. You, too, will 
say, ‘What’ll they think of next?’” 


*A development of the Westinghouse Research Laboratories. 
DYNETRIC BALANCING MACH! 


G I Ss H O LT M AC H I N E ©. O M PAN r 4 have put static and dynamic bala ad 5 


1205 East Washington Avenue ¢ Madison 3, Wisconsin low-cost, mass production basis. 
product involving high speed rotating pa' 


Look Ahead... Keep Ahead... With We afford to be without it. Write for lite 
Gisholt Improvements in Metal Turning 





TURRET LATHES »* AUTOMATIC LATHES + BALANCING MACHINES « SPECIAL MACHINES | 
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time was when it was considered impos- 
sible to spot weld heavy gauges with a 


balanced three-phase load... 


mya tise NUE 


Both manufacturers and power companies have long torn 
their hair over the problem of spot welding heavy gauges. 
Conventional AC single phase welders cause serious dis- 
turbance to the usual three-phase power supply, operate 
at low power factor because of the heavy reactive load, 
and demand high power due to the high secondary 
resistance. 


In announcing the “THREE-PHASE”, Sciaky presents a 
method of resistance welding heavy gauges which effect- 
ively solves these problems. By employing an ingenious 
system of rectification and reconversion, Sciaky welders 
now operate on a balanced Three Phase load at 
near unity power factor (use less KVA). 

Watch for subsequent announcements explaining the 


operation of the “THREE-PHASE.” 


SSeiary Sees: 


Manufacturers of a Complete Line of AC and DC Electric Resistance 
AACHIN Welding Machines 


lancing 4915 West 67th Street Chicago 38, Illinois 
0 qu Offices in Detroit, Los Angeles, Washington and Cleveland 
Representatives in Principal Cities 
In England: Sciaky Electric Welding Machines, Ltd., London 
In France: Sciaky S.A., 13, 15 Rue Charles Fournier, Paris 








now provides the answer! 
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Arreraft Qnalily” GEaRS 
OFFER ADVANTAGES FOR YOUR PRODUCT 


War urgency demands the seemingly impos- 
sible of men and machines. Before the war the 
“aircraft quality” gears that Foote Bros. are 
today producing were hardly more than an 
engineer’s ideal. 


Today these gears, closely approaching 
theoretical perfection, are flowing off Foote 
Bros.’ production line by the hundreds of 
thousands. 


“Aircraft quality” gears were developed to 
meet the exacting demands of the powerful 
Pratt & Whitney engines. Light weight and 
tremendous strength—the ability to stand 
high speeds and heavy loads, and yet assure 
long life were essential. Despite extremely 
thin sections, “aircraft quality” gears must 
carry tooth loads far in excess of values cus- 
tomarily considered safe design and must 
operate at pitch line velocities that can be 
measured in miles per minute. 

These unique qualities of Foote Bros. “‘air- 
craft quality” gears offer many advantages to 
manufacturers of equipment requiring the 
transmission of power. Right now in the 
drafting room and experimental laboratories 
of many of these manufacturers—designs for 
tomorrow’ s peacetime machines are being de- 


veloped—new machines whose performance 
will be improved by the Foote Bros. gears in- 
corporated in their design. 


“Aircraft quality” gears may solve probfems 
for your engineers—they will assure higher 
speed, longer life, lighter weight, more com- 
pact design—they may even make possible 
new developments that otherwise would be 
impractical. 

To aid your engineers in determining the 
advantages which “aircraft quality” gears 
will bring to your product, our engineering 
department is now developing an engineer- 
ing manual which should be in the hands of 
every designing engineer—every production 
man—facing problems of power transmission. 
A copy will be sent on request as soon as it 
is ready. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. F, 5225 S. Western Bivd. © Chicago 9, Illinois 


This informative product em 
gineering manual on “ait 
craft quality” gears contains 
data on a new and revolu 
tionary type of precision geat. 
A copy will be sent to you om 
request as soon as it is ready. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 


§225 S. Western Blvd., Chicago 9, III. 


Dept. | 


Please send me a copy of the Engineering Bulletin on 
“Aircraft Quality” Gears as soon as it is available. 


Company 
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NOW is the time to prepare for needs imme- 
diately ahead .. . for tomorrow's keener com- 
petition that will make more efficient produc- 
tion methods essential. Your production prob- 
lems may readily be solved by special-purpose 
machines that perforra multiple operations .. . 
machines designed and built to meet your 
specific requirements. Ex-Cell-O has had many 
years of practical experience in precision engi- 
neering special-purpose machines that combine 
improved accuracy and finish with greater 
production and worthwhile economy. Get in 
touch today with Ex-Cell-O at Detroit or with 
any of its field engineers in 32 other industrial 
centers both in the United States and Canada. 


EX-CELL-O CORPORATION 
DETROIT 6 


Where increased 
production, high 
accuracy, and 
greater economy 
through multiple 
operations are 


required... con 
sult EX-CELL-O. 


ean e 


Ex-Cell-O Style 61 
Cylinder Boring Ma- 


chine, used to finish 
bore connecting rods 





Plan Now to EX-CELL-023e 
for Tomorrow’s Production Needs 


PART: Aircraft motor accessories 
drive housing 


MATERIAL: Magnesium 


OPERATION: Finish. bore and face five 
periphery holes 


MACHINE: Ex-Cell-O No. 61 Cylinder 
Boring Machine 


One Ex-Cell-O machine now does the 
work on this part where previously four 
other machines were required. The big 
saving in machines, fixtures, operators 
and floor space is readily apparent. 


EX-CELL-O for PRECISION 
loan iadeeh toll oan ened 
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GENERAL STEEL WAREHOUSE Ce. 


CHICAGO 39, 1830 N. KOSTNER AVENUE, Belmont 4266 
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Ever count the leaves on a tree? Of course not! But better 
look close at our picture. It is an accurate diagram of the 
combinations that can be made up out of the assortment of 
holders, cutters, and pilots contained in one Gairing 
Interchangeable Counterbore set. ¢ For a wide range 
of counterboring, countersinking and spot-facing operations 
this adds up to great economy and efficiency. Expensive 


‘delays due to lack of proper tools are greatly reduced. 
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Yes, 281 different tools can be 
made from Counterbore Set C-13 
shown below. All parts can be 
quickly replaced from stock. 
Complete in wooden case with 
hinged cover $232.20. 


Six other sets are available 
ranging from $45.90, both in 
Morse Taper and straight shank 
type. For full description and 
prices write today for our 
Counterbore Bulletin. 

The Gairing Tool Company, 
Detroit, 32, Michigan. 
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The Power Braking Unit of the Future . . 
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COMPARE 


It’s Simple—a single, compact unit ... Easy to Install—requires 
only 3 tubular connections ... Mounts anywhere on the chassis 
... T'rouble-free—completely enclosed, no external levers or links, 
no adjustment during or after installation . . . Increases Safety— 
delivers great power at a pedal touch, lets driver “feel” the brakes. — 


Hydrova 
Tested in battle all over the world ... combining more vital advantages 
than any other power braking unit . . . and available right now to 
qualified users, this great product from Brake Headquarters deserves 


a thorough investigation if you own, sell, or service hauling equip- 

ment. See your Bendix B-K dealer or write direct to the factory for n 

details and prove for yourself that there’s nothing in its field like Available / 
Hydrovac power braking—nothing else so advanced, so efficient, * 
and so thoroughly proved. 


BENDIX PRODUCTS DIVISION OF BENDIX AVIATION CORPORATION + SOUTH BEND 20, INDIANA ae 
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There is a lot of work being done in the 
automotive field to meet the challenge that 
battlefields have sent back with the re- 
turning soldiers. The accomplishments in 
this direction are remarkable. Here is an 
outline of what is being done and what is 
to come. 


Tube Turns Extends 
Forging Service 20 


This company, drawing on its 18 years of 
experience, has been doing some unusual 
things in the war effort. It shows versa- 
tility as well as real accomplishments. 


Short Cuts 24. 


On page 24 you find another lot of the 
Short Cuts that have been proving so popu- 
lar and profitable. 


Mirror-Image Template 
Reproductions 26 


It has often been said that there is noth- 
ing new under the sun. If you believe it 
do not read this article for it gives the lie 


» the old idea. 


Triptane, A Super Fuel 34 


This article on fuel is not only up to the 
minute in timeliness but looks ahead into 
the future. To be well informed you must 
read it. 


\irframe of the Hawker 
Typhoon 41 


flere is some data on this much discussed 
varplane complete with text and _ illus- 
‘ations that show the constructional de- 
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The Importance of Pre-Reconversion 
Planning Now 
by Julian Chase 


MPHASIZING the distinction that should clearly be 

drawn between pre-reconversion planning and 
actual reconversion, the Automotive Council for War 
Production has prepared another presentation to show 
how adequate preliminary planning now for recon- 
version to be effected later, at whatever may be the 
proper time, would materially reduce both the extent 
and the duration of reconversion unemployment. 

It is natural that the automotive industry should 
take leadership in the advocacy of early pre-recon- 
version planning. It is not only the most thoroughly 
converted industry but also one of the country’s 
largest employment groups. It is an industry whose 
activity is felt to a marked degree as a factor 
in establishing the employment and wage payment 
indices throughout a long list of the production and 
distribution branches of nearly all industries and 
trade. Its gamut ranges from the mine, the forest 
and the oil well to the smallest garage. It is, too, an 
industry for whose peacetime products there is such a 
huge pent-up demand that V-Day or VE-Day, which- 
ever it is to be, will loose a flood of money to go back 
into the pay envelopes of millions of wage earners. 

Pre-reconversion planning now, the Council asserts 
with experienced conviction, will actually help and in 
no way hinder the war production effort. It points 
out that it is already difficult to keep workers on war 
production jobs because of what some national leaders 
call “peace jitters.” It holds that there would be a 
greatly modified inclination on the part of war workers 
to switch from war to peacetime jobs if they knew 
that adequate preparatory steps were being taken now 
to expedite reconversion and thus improve their 
chances for quick re-employment after Go-Day. 

Before the automotive plants can take back great 
numbers of workers for civilian production, essential 
preparatory work must be done by skilled specialists. 
The help of machine tool and tool-and-die shops is 
needed. Materials and parts supply lines must be pre- 
pared. These are things that are understood by those 
in all parts of the industry, but they are not so clearly 
seen by others. For that reason, there is an -impor- 
tant job of education to be done and it would be well, 
from all points of view, if everyone in or allied with 
the automotive industry recognized that that job is 
partly his and participated in it. 
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Engineers for two sizes 


of connecting 
rods on a CINCINNATI No. 10-66 Single Ram 
Vertical Hydro-Broach Machine. 


One Stroke of the Ram 
BROACHES ALL THESE SURFACES 


Here's a familiar part—a forged steel connecting rod—that may have 
a counterpart in your post-war product. And if it does, you want to be 
sure that the latest methods are employed in the machining operations. 
These examples show what can be accomplished. 


There are two sizes of rods, the smaller requiring seven machined 
surfaces (see sketch), and five for the larger. After deciding upon 
broaching as the most economical method of machining, and then 
choosing a CINCINNATI No. 10-66 Singlé Ram Vertical Hydro-Broach 
as the machine having the required metal removal and productive 
ey. CINCINNATI Application Engineers worked out the two sets 

fixtures and tooling illustrated here. In both set-ups, all the 
surfaces are broached in one downward stroke of the ram. Pro- 
duction of both sizes averages 106 parts per hour... much faster 
than the previous method. 


Perhaps many similar components of your present and proposed 
musa could be machined more economically on CINCINNATI Hydro- CINCINNATI No. 10-66 Single 
roach Machines. Our Application Engineers will be glad to analyze Ram Vertical Hydro - Broach 


: ' ‘ : Machine. C let ica- 
your a Write for full information, enclosing prints of ees me be tele ke 
your parts. 


writing for catalog No. M-886. 
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TOOL ROOM AND MANUFACTURING MILLING MACHINES...SURFACE BROACHING MACHINES... CUTTER SHARPENING machine 
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How Car Manufacturers are 


Rehabilitating 


ar Veterans 


By Leonard Westrate 


HE automobile industry is meeting squarely the 
challenge imposed by the steadily increasing 
flow of veterans of World War II returning from 
the battlefront, many of them with service connected 
disabilities. Without exception, the various car manu- 
facturers have instituted programs of one kind or 
another to place these men in jobs where they can 
perform work for which they are best suited and 


' where they can rehabilitate themselves as useful citi- 
zens. Many of the companies are reluctant to say 


very much about their activities in this respect be- 


s cause they do not feel that they are doing anything 
4 more than fulfilling an honest human obligation to 
} the men who have given so much to help beat down 


international gangsterism. 
Details of the various programs vary between com- 
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panies, but all of them have the same 
common objective—to provide the ‘oppor- 
tunity for the veteran to stand on his 
own feet and take his place in the ci- 
vilian world. One of the first companies 
to undertake a comprehensive rehabili- 
tation program is the Hudson Motor 
Car Co. Started more than two years ago, the pro- 
gram has been so successful that the U. S. Veterans 
Bureau has ranked it one of the top three in the De- 
troit area. Already more than 1000 veterans of the 
present war, 155 of them battle casualties, have been 


















Training of World War II veterans is being 
rounded out by providing instruction in 
drafting, blue print reading and other in- 
dustrial subjects to supplement their actual 
shop or office work. Rehabilitation of them 
on a substantial basis is the aim of the auto- 
mobile companies. 
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hired and are working at jobs 


they can best do in view of their 
physical condition, training, and 
education. Only 325 of this group 
are former Hudson employes. The 
others either worked eisewhere 
or never had regular jobs before 
entering the service. 

Like many other companies, 
Hudson has set up a special staff 
to handle its veteran placement 
program. It is headed by Major 
Otto Rowoldt, a veteran of both 
World Wars, who himself was 
disabled in 1918. He has had con- 
siderable experience in present- 
ing claims to the Veterans Bu- 
reau. Assisting him are George 
P. Alberts, and Martin Brehem, 
who has served with the War 
College in Washington. 

Hudson makes it a practice to 
place veterans in jobs where they 
can compete successfully with 
other workers. Knowing that 
they can perform their jobs ably. 
they are much more likely to 
make a go of it than they would 
if placed in jobs beyond their 
ability. Some of the veterans re- 
quire special training in Hudson 
schools after they have been found physically capable 
of certain jobs. They are paid while learning. When 
one veteran, who had received a gun wound, was found 
disabled for active work, he was trained by Hudson 
to work in the time study department. Another who 
had suffered a bayonet wound, which disabled him 
for his former job as a truck driver, was trained to 
do light sheet metal work. A veteran who had been 
discharged with severe burns and shock was so un- 
nerved by the clatter of his riveting job that he was 
transferred and trained as an apprentice electrician. 

General Motors Corp. laid the groundwork for its 
rehabilitation program in November, 19438. With up- 
ward of 106,000 employes in the service, the corpora- 
tion had laid down a general overall policy, but leaves 
specific details to the various divisions. The policy 
holds that to be successful, placement of handicapped 
persons must be on a sound basis from the standpoint 
of productivity and economic return to the worker, 
and any attempt to make work will prove unsatisfac- 
tory to both the individual and the corporation. This 
does not preclude technological re-arrangement of a 
job or a reasonable break-in period, since a handi- 
capped person successfully placed is no longer handi- 
caped from the standpoint of earnings or productivity. 
If the veteran is disabled in such a way that he can- 
not perform the job he had before going into service, 
he is given liberal on-the-job training on an operation 
which approximates as closely as possible the one he 
held formerly in respect to classification and pay. 

At the General Motors Institute of Technology at 
Flint, Mich., a two-semester course for the specialized 
training and rehabilitation of veterans has been in- 
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Two honorably discharged service- 
men receiving instruction at a train- 
ing school at one of the automobile 
plants. In the center is the mother 
of two small children who decided 
to learn how to make planes to 
help speed the return of her hus- 
band who is in the Air Corps. 


augurated. The men alternate 
between classroom and practical 
work in the plants or divisions at 
four- or eight-week intervals. The 
courses are planned to take into 
consideration that the education 
and training processes of the vet- 
eran may have been interrupted 
by his entry into service. 

General Motors now is employ- 
ing approximately 18,000 re- 
turned veterans. About 9000 of 
them are former GM employes, of 
whom 50 per cent have impair- 
ments of some form. However, 
80 per cent are able to take over 
their former jobs, while 16 per 
cent need minor rehabilitation. 
Around four per cent present a 
difficult placement problem and a 
small fraction of one per cent 
do not fit in at all and are re- 
ferred to the Veterans Adminis- 
tration. Experience with  re- 
turned veterans at GM shows that 
they. are eminently satisfactory 
and above the average wartime 
worker in performance. 

Under the GM re-employment 
program, the veteran first is 
given a thorough physical ex- 
amination, after which he is placed in one of five cate- 
gories. Those placed in Group 1 provide no particular 
difficulties, since they have no physical disabilities and 
may be placed in any job in the plant. 

Those who are still affected by some physical or 
mental condition which makes them unsuited to cer- 
tain types of work, but who can perform some jobs 
efficiently, are placed in Group 2. This group is classi- 
fied according to individual limitations. One method 
of classification in use is as follows: 1. No hazard- 
ous machinery. 2. No heavy lifting. 3. Ground- 
level work only. 4. Avoid dust, fumes, and skin irri- 
tants. 5. No extensive walking or standing. 6. Re- 
strict to noise-free areas. 

Group 3 includes those individuals who have 4 
severe handicap which requires individual special at- 
tention for safe placement. This group presents the 
greatest problem, requiring careful matching of the 
man’s ability to the job and calling for close follow-up 
to insure that the handicapped employe becomes ad- 
justed and is able to carry the work after a reason- 
able break-in time. 

Those temporarily unable to work are placed in 
Group 4. This group includes cases with contagious 
diseases, unhealed tuberculosis and other conditions 
from which the individual may recover without per- 
manent disability. Men in this category are referred 
to the nearest field office of the Veterans Administra- 
tion which is charged with providing medical care, 
handling applications for pensions, and providing 
vocational rehabilitation for disabled service men 

Those men who can not be fitted to any necessary 

(Turn to page 67, please) 
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Karly Pre-Reconversion Planning —Less Unemployment 


Seeemennecatl 
V-E DAY | “GO"DAY 


DECLINE DUE 
TO CUTBACKS 


If ALL PRE-RECONVERSION | 
WORK /SDONE 
BEFORE V-E DAY 





UNEMPLOYMENT 
WILL BE MINIMIZED... 
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& MAKE READY 
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* Chart prepared by Automotive Council for War Production 
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(Right) Campbell Cut- 

matic saw used in cutting 

aluminum bar stock to bil- 

lets. This view shows the 

exceptionally long convey- 
or table. 














LTHOUGH the history of Tube Turns, Inc., Louis- 
A ville, Ky., goes back some 18 years, the company 

is comparatively a newcomer as a supplier of 
forgings to the automotive industry. Tube Turns is 
a familiar name in the general industrial field—oil 
refineries, power plants, chemical plants, and the mer- 
chant marine—as the pioneer in the development of 
forged fittings, tees, elbows, etc., for piping systems 
installed by means of gas or arc welding. Out of this 
long experience in the making of intricate forgings 
on forging presses and upsetters was born the remark- 
able wartime setup for the production of steel and 
aluminum forgings for aircraft, marine, and Ordnance 
engines. 

Its record of accomplishment in this new field may 
be credited to the background of know-how in forging 
practice, in research and development, and in a con- 
tinued program of engineering advance. What can be 
achieved in this direction may be illustrated by a 
single case taken from current experience. Consider 
a steel cvlinder barrel forging for a 12-cylinder V-type 
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(Left) The tool and die Shop, 
considered one of the largest 
and most completely equip- 
ped in the entire south. Bat- 
tery of Keller machines 
shown in right foreground. 





Tube ‘Turns 


Forging Service to Aircraft 


marine engine. Distinguishing feature of this one is 
that the barrel is closed at its upper end to form the 
cylinder head. As made in the beginning, this forg- 
ing was practically solid, weighed 190-200 pounds. As 
developed by Tube Turns, the sections have been re- 
duced more closely to finished size and the bore is 
punched to within close approximation of rough size. 
The barrel now weighs but 83 pounds in the rough. 
This represents a weight reduction of practically 115 
pounds per piece. Actually, it represents 1380 pounds 
of chrome-molybdenum steel per engine, that no longer 
has to be removed in the machine shops in the form 
of chips. It is a remarkable example of what can be 
done by the coordination of the know-how of experts. 
Tube Turns has ambitious plans for the postwar 
period in its role of forging specialist both in alumi- 
num and in steel. Its record of service to the aircraft 
industry will pave the way to similar service in pro- 
ducing the gamut of peacetime products required by 
motor vehicles, aircraft, and replacement parts. 
Facilities consist of two separate plants: the steel 
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By Joseph Geschelin ’ 


rye housed in an expansion of the original fittings upsetters. Forge shop equipment also includes heat- 
ant; and the aluminum forge which is an entirely ing, annealing and normalizing furnaces, quenching 
ew enterprise. tanks, a large battery of American and Pangborn shot 

The aluminum forge is housed in a strange envir- blasting machines, and a battery of the familiar An- 
mment for a forging plant but symbolic of the enter- drew C. Campbell Cutmatic abrasive cut-off saws. 
prise of American industry during the War. Time Serving the forge is a spacious machine shop em- 
vas short and no suitable industrial buildings were ployed for the rough machining of the cylinder bar- 
available. So Tube Turns took over the State. Fair rels, designed to relieve the customer of the task of 





Grounds in Louisville. Thus the visitor will find 
the aluminum forge established in the spacious 
bright yellow-hued buildings formerly the scene 
of horse shows, cattle shows, and the circus. From 
the viewpoint of this observer they make an ex- 
cellent work-place, situated as they are in a large 
park, and providing light and airy and roomy 
surroundings. 

Let us look first at the steel forge. Its prin- 
‘ipal activity during the War is the production of 
cylinder barrels for numerous makes and types of 
engines, mostly radial aircooled engines. About 
ten different types are made, representing a fair 

, cross-section of the principal manufacturers of 
radial engines. 

Fabricating equipment consists primarily of 
6-in. and 9-in. National upsetters and 8-in. Ajax 
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(Top) Cylinder bar- 
rel finishing depart- 
ment: four Baker 
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(Left) Cylinder barrel turning de- 
partment showing a battery of Lo- 
Swing and Fay automatic lathes. 


(Below) Starting point of the 

closed circuit monorail conveyor 

system earrying cylinder barrels 

through the heat treating and fin- 
ishing departments. 





(Relow) View showing un- 
usual monorail basket con- 
vevor line carrying forged 
pistons from Horse Show 
building to Merchants and 
Manufacturers building for 
heat treatment and finishing. 





handling roughing operations with their inci- 
dental scrap. Machine lines are equipped with 


batteries of 24-inch Fay automatics and six of 
the Model R-14 Lo-Swing automatic lathes and 
a battery of the heavy-duty single spindle Baker 
drills for rough boring of barrels. 

Material for barrel forgings is received in the 
form of long bars, which are cut off to billet size 
on the Campbell Cutmatics. Upsetting is done 
in one heating and completed in the four sta- 
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(Right) Close-up v'ew of 9 in, 

Vational upset forging machine 

iv fall production on cluminum 
pistons. 
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ms of a given machine. Billets are heated in fur- 

ices to torging temperature around 2150 F before 

setting. From the upsetter, the work is moved to 

e rear of the upsetter lines on a flight conveyor, 

en suspended on a heavy-duty, power-driven roller 

nveyor for cooling while in transit to the anneal- 
furnaces. Following annealing the barrels are 
ot-blasted and are ready for machining. 

To this end, the barrels are mounted on the mono- 
rail which traverses the machine lines. Here the op- 
erators pick off the parts for which their machines 

re tooled, maintaining a continuous stream of pro- 
duction activity. All of the automatic lathes are fit- 
ed with high-speed steel and cemented carbide tools. 

After machining, the barrels again are suspended 
on the monorail and are transported to the heat-treat- 
ing department for normalizing, quenching, and draw- 
ing. This is followed by final inspection 4 
and 100 per cent Brinell testing. 

It is natural to find a comprehensive sys- 
tem of metallurgical control beginning with 
the sampling of incoming raw materials 
and control of specifications for all heat- 
treating operations. In addition, the labora- 
tory is concerned with trouble-shooting 
both in the plant and on the outside; and 
with fundamental research in all its phases. 
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The metallurgical laboratory is provided with com- 
plete tacilities for both physical and chemical an- 
alyses, including the machining and preparation of 
test specimens. Experimental and control-heating can 
be done in small furnaces. All the standard physical 
tests can be made as well as several special tests found 
by experience to give a measure of the suitability of 
raw materials and finished products for their intended 
purpose. The latest design of metallographic equip- 
ment is used to study the quality of both experimental 
and regular production work. All temperature con- 
trol equipment is calibrated and controlled by com- 
parison with basic standards. A carefully planned 
program of checking random samples from the end 
of the production line provides a guarantee of good 
quality in the products shipped. 

(Turn to page 80, please) 













View of J. D. Ross Engineering Corp. 
furnace: showing loaded basket just 
removed from furnace and_ being 
dipped into quench. 

































Designed by the Plant Engineering Dept. at the Akron plant uf 
Goodyear Aircraft Corp., this unique conveyor system has speeded 
up the painting of aircraft parts. The carrier is made up of two 
strands of chain 15 ft. apart which are synchronized and kept 
at a constant speed by means of a jack shaft. Load bars made 
up of 2% in. pipes spaced at 6-ft. intervals connect the two 
chains. From these load bars numerous types of spreaders and 
hooks are suspended to get maximum loading. Several full sized 
aluminum sheets or as many as 300 small parts may be carried 
on a single load bar. It was found that a conveyor speed of 24 in. 
per min., using a paint with a specific gravity of 1.03 is the most 
suitable. As the conveyor moves forward it drops vertically into 
the tank located in a pit, the top of which is at floor level. After 
leaving the tank the return travel is directly above and opposite 
the newly loaded line moving toward the tank. The dip tank, 
40 in. by 16 ft., has a working depth of 56 in. Agitation is 
created by the use of two 9-in. screws located in troughs running 
the full width of the bottom of the tank. An automatic C02 
system is installed within the enclosure over the dip tank. over 
which are automatic doors. 








In the construction of wing assemblies at the Ryan Aero- 
nautical Co., when the final section of the metal skin is pu! 
down there is an overlap on the leading edge spar that must 
be trimmed back to allow for room on the spar to attach the 
leading edge section. By mounting a motor driven, rotary, vix- 
en file in a vertical position and attaching the tool to a guide 
table, which uses the edge of the spar as a guide, then the 
file can be adjusted to cut any distance back from the spar 
edge that is desired. The resultant trim is uniform and clean. 
The operation saves manhours which were formerly devoted 
to hand filing, measuring and shearing. 








Milling time has been reduced 40 per cent, cutter in such a manner that each tooth projects out 1/16 
life increased, and regrinding and sharpening of in. more than the preceding one. Slots in the 
tools considerably speeded up by the development adapter have a 10 deg. angle that give a negative 
of a new milling cutter at the Philadelphia Main- rake to the tool. The cutter can take up to a one- 
tenance and Repair Dept. of Westinghouse. A inch cut. . 
total of eight sintered carbide tools are mounted Used chiefly for roughing and semi-finishing 
in an adapter to make a staggered tooth vertical work, the usual depth of cut is 4% in. One setup 
milling cutter. The tools are mounted so that was made to take an intermittent cut 34 in. deep 
each tooth is set 3/32 in. closer to the center than on cast steel at 80 rpm and with a one in. feed 
the preceding one. The tools are also mounted per min, 
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Designed to facilitate sheet metal layout work where 
it is impossible, due to irregular contours to use 
the sides of the sheet as a working edge, this pro- 
duction tool developed at The Glenn L. Martin Co. 
makes it possible to readily locate points and erect 
vertical and horizontal lines in reference to a base 
line scribed on the surface of the work. It consists 
of two bars with accurately spaced tapped holes 
along their length which pivot around a bushing. 
On each bar is a block with a groove into which the 
bar is recessed and a hole to accommodate a dowel 
pin with a slip fit. The blocks are secured to the 
bars by thumb screws passing through a slot in the 
block and engaging the tapped holes. To lay out 
a line with the new device, a base or reference line 
is scribed on the work, holes are drilled along this 
line at widely spaced points, and dowel pins fitted 
therein with a pressed fit. The blocks of the layout 
tool are then placed over the dowel pins and posi- 
tion A located by placing the thumb screws along 
the slots in the blocks, after which the screws are 
tightened. Position A is then marked with a scribe 
or drill through the pivot bushing at the joint of 
the bars. Next one bar is removed from the dowel 
pin and the bars hinged in the opposite direction. 
This locates ‘position B, which when connected to A 
gives a line perpendicular to the base or reference 
line. To erect other perpendicular lines spaced ac- 
curately from the first line, it is merely necessary to 
loesen the thumb screws and make adjustments 
either by sliding the screws in the slots or moving 
them to new holes. By drilling two holes along any 
vertical line and inserting dowel pins, the tool may 
be used to draw other lines parallel to the base line. 


A new adjustable facing cutter, used 
in boring bars on horizontal boring 
mills, has been devised at General 
Electric’s Pittsfield Works. The cutter 
consists of two blades inserted in di- 
agonal grooves machined in either 
end of a holder and made adjustable 
by means of set screws threaded 
through the holder into the grooves. 
The blades are locked in position by 
pressure which is applied from off- 
center circular clamps built in the 
holder. When a blade becomes dull 
it can be removed from the holder, 
sharpened, reset in the groove, and 
a slight adjustment with the set screw 
brings it back to its previous correct 
dimension in relation to the other 
cutting blades on the boring bar. 











Engineers at the Formica Insulation Co. discovered 
that Formica cured sheet could be heated to a tem- 
perature just under the blistering point, and if 
stamped quickly, could be formed to shape for 
bomber parts, The press used in the technique has 
inexpensive dies made of wood. In the photo are 
shown cut blanks, the press, and finished parts. 
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Mirror-lmage Template 


NEW method of utilizing the off-set litho process 

of template reproduction has been developed by 

manutacturing research engineers of Consoli- 
dated Vultee Aircraft Corp. that enables template 
makers to produce “mirror-image” patterns from loft 
lay-outs. Although the method can not be called fool- 
proof, it has produced reasonably good results and en- 
abled us to save hundreds of man-hours in duplicating 
templates. 

The off-set litho process was developed by Curtiss- 
Wright several years ago as a fast and economical 
means of supplying sub-contractors with copies of 
cemplates required in the production of various air- 
craft parts. It necessitates the utilization of a large 
rubber-covered steel roller and a flat bed, upon which 
the roller can be systematically operated by means of 
a suitable motor. 

Loft-scribed plates are inked so as to provide the 
initial pattern in the form of white lines on a black 
background, then the rubber-covered roller is rotated 
over the plates so as to pick up the inked pattern. 
The pattern is transferred to a blank sheet of metal! 
by the roller, and when the ink is dry the duplicate 


template can be cut from the metal on which the pat- 
tern has been reproduced. 

Extensive research convinced Convair engineers that 
this was the simplest, fastest, and cheapest of all tem- 
plate reproduction methods; but it failed to solve the 
problem of mirror images in its initial form. Although 
it is customary to loft only one side of an airframe 
(because the other side is merely a mirror image), it 
was necessary for template makers to utilize separate 
masters in the reproduction of patterns for the two 
sides of an airplane. This was costly in both time 
and money because it necessitated extra hours of 
scribing time in the loft and additional set-ups in the 
template reproduction department. Obviously, what 
we needed was an auxiliary process which would be 
analogous to the photographic process of reversing a 
negative. 

The problem was finally solved with what we call 
an “intermediate blanket,” which is actually nothing 


l When the template master has been placed 

* in the proper position, using double-coated 

scotch tape to fasten it to the flat bed of the 

off-set litho machine, its face is covered with 
a dense offset black ink. 


= An “intermediate blanket” (a 

* rubber-faced steel pad) can be 

used in making “mirror image” 

template reproductions. The blan- 

ket is placed over the face of the 

inked template master, as shorn 
here, 
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re than a rubber-faced steel pad. The intermedi- 
blanket was used to pick up the pattern from the 
scribed original; then, from the blanket, the pattern 


vas transferred to the rubber-covered 
the blank sheet of metal in the usual 
manner. 

The mirror image patterns are not 
yenerally as clear as the patterns repro- 
duced by the original off-set litho proc- 
ess; but, if sufficient care is exercised, 
thev are consistently adequate. 


¢ When the template pattern has been 
‘7 transferred to the intermediate blanket. 
it is picked up by the surface of the rubber- 
covered roller of the off-set litho machine. 


| The Mirror image template pattern is 

* transferred to the blanket sheet of tem- 
plate stock by the rubber-covered roller in 
the usual manner. Such patterns are not 
generally as clear as the patterns repro- 
duced by the original off-set litho process: 
But, if sufficient care is exercised, they are 
consistently adequate. 
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Methods of testing are herewith quoted 
from an official Consolidated Vultee re- 


7 * 
port: 
e Pp r O ul  y l O n ms “Contact: The scribed original was 


fastened to the press bed with double- 
coated Scotch tape and inked in the usual 
manner. A clean sheet of metal was then 
placed over the original and the press cylinder rolled 
over them. Sufficient ink was transferred from the 
original to the clean metal to produce a usable mirror 
(Turn to page 62, please) 


By C. F. Reupsch 


Assistant Chief of Manufactur- 
ing Research, Consolidated Vul- 
tee Aircraft Corp. 
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Charts for the study and selection of compression 
panels stiffened by hat-type stringers have been con- 
structed with the aid of a semi-rational computation 
procedure described* in Reference 1. In the investi- 
gation, use was made of column curves given in 
Consolidated Vultee Report No. SG-984. Since the 
computation method involves certain empirical assump- 
tions, a brief discussion of its accuracy is appropriate. 
In a group of 150 test panels studied by the National 
Advisory Committee for Aeronautics, 51 per cent ex- 
perienced column failures of the stringers at loads 
within + 5 per cent of those predicted; the remain- 
ing 49 per cent failed similarly within + 10 per cent 
of the computed values. Similar accuracy was ob- 
tained in the case of 100 specimens which failed by 
crippling of the stringers. However, the stringers of 
the latter group of specimens all had somewhat 
similar shapes; i.e., 3 degree sloping walls, a width- 
to-depth ratio W,/H, (Fig. 1) within the range 0.65 


*—Instead of the effective-width formula proposed in Ref. 1, the 


Von Karman formula 2W; = b) Voej/c, OF 2We = be Vomlom 
has been utilized, because it has been better substantiated by 
test results. 

Ref. 1—‘‘Buckling of Aluminum Alloys Columns and Plates’’, 
by Henry L. Langhaar, Journal of the Aeronautical Sciences, 
Vol. 10, No. 7, July 1943. 


to 0.75, and flanges with lips at least 2t, high. Some 
50 specimens whose width-to-depth ratios W,/H, were 
equal to 1.00 showed considerable scatter in the 
stringer cut-off stresses, the worst result being 28 
per cent less than that predicted. It is therefore be- 
lieved that the procedure used for computing stringer 
crippling stresses is limited to certain general shapes, 
and that its application to a stringer of unusual pro- 
portions should be corroborated by test. For stringers 
with 25 degree sloping walls, the method has been 
substantiated by a few tests. 
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Fig. 3—Curves showing how P/b 
varies with t when stringer cross 
section, stringer length, and equiva- 
lent gage are held constant for 
plate-stringer combinations of Al- 
clad with yield stress in compres- 
sion of 64,000 psi for the stringer 
and 57,000 psi for the plate. The 


equivalent thickness te is 0.24 in. 











In the construction of the design charts described 
in the following, discrepancies between calculated and 
observed crippling stresses are avoided because the 

designs are such that 
the stringers will defi- 
nitely fail as columns. 





Therefore, the compu- 





Fj me tation procedure by 








Fig. 2—Curves showing how P/b 
varies with t when stringer cross 
section, stringer length, and 
equivalent gage are held constant 
for plate-stringer combinations 
of Alclad with a compression 
yield stress of 42,000 psi for the 
stringer and 40,000 psi for 
the plate. The equivalent thick- 
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FcEND which the charts were 
W =200)0, obtained is believed to 
W_=150}0.556 | be as accurate as the 
Shee physical data upon 
which aeronautical de- 
signs are based. 























Il—Effects of String- 





ness te is 0.16 in. 
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In the following dis- 
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-Stringer Combinations 


cussion, the notation given in 
Fig. 1, is used, together with 
the following: 

A,, cross-sectional area of a 
stringer. 

2, radius of gyration of entire plate-stringer cross 
section. 

L, length of plate-stringer combination. (in a wing, 
this is the bulkhead spacing). 

b, stringer spacing. 

P, load per section to cause failure. (a section is the 
cross-section of one stringer and that of the sym- 
metrically-located strip of plate of width b). 

C, end-fixity constant for the plate-stringer com- 
bination. 

In general, a plate-stringer combination is designed 
to transmit a prescribed average load per chordwise 
inch, P/b, over a given reduced span, L/VC, Of a 
class of plate-stringer combinations which will meet 
this requirement, the most efficient is the one having 
the least weight. Converse- 
ly, of a class of plate- 


By Henry L. Langhaar, 


Consolidated Vultee Aircraft Corp. 


illustrated by the observation 
that solid 2-by-4-in. rectangular 
stringers are excellent when 
judged by stress capacity. 

As a measure of the weight 
of a plate stringer combination, the following ratio is 
adopted: 

t, = (A, +di)/b =t+Aj/b...... (I) 

In the above, t, is the average cross-sectional area 
per chordwise inch; it is called the “equivalent gage,” 
because it is the thickness of a flat plate of the same 
length, width, and weight as the plate-stringer com- 
bination. The average stress carried by the plate 
stringer combination is evidently 


Ger = P/(bt,) 


For numerical studies of stringer-shape effect, 18 
basic stringers were selected, of the proportions shown 
in Fig. 1. The stringers are sub-divided into three 
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| length is chosen to give a 
Songs an a decided column failure. Al- 
though only stringers of 
2-in. depth were studied, it 
: is generally true that only 
on —— oe } ratios of dimensions are 
Pa OS OR t/t significant, and all ratios 
400. 500 600 700 200 300 400 500 600 can be varied while one 
Ue Ve dimension is held constant. 
Hence, the comparative re- 
sults apply to stringers of 
all depths. 

















TABLE I 
l, L Vv e} tl. 
0.040 64 ‘es 7 0.080 
0.060 42 60 ‘ 0.120 
0.080 30 50 , 0.160 
0.120 18 35 ‘ 0.240 
0.140 15 30 : 0.280 
0.160 12 25 : 0.330 





For each combination of 
length, equivalent gage, 
and stringer type listed 
above, a sequence of string- 
er spacings b was selected. 
The corresponding sheet 
thicknesses t were com- 
puted by equation (1), and 
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PLATE Fey = 40,000psi 24S-T 
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when feasible, is “Keep the 
plate gage less than or 
equal to the stringer gage.” 

Figs. 2 and 8 show that 
with a given’ reduced 
length LY(¢_ a given equiv- 
alent gage ¢t,, and a given 
sheet thickness t, the best 
results usually are obtained 
with wide stringers, but 
the effect of stringer aspect 
ratio is small when the 
ratio is greater than 0.75. 
Test results have shown 
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that wide stringers are fre- 
quently subject to prema- 
ture crippling, and the 
writer believes that the as- 
pect ratio 0.75 is near the 
idea for rolled hat 
stringers. 

The above conclusions, 
which have been drawn 
from a study of 2-in. 
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stringers, are equally valid 
for stringers of all depths. 


I1Il—Balanced Propor- 
tions for Stringers 








500 600 700 800 











A stringer which fails 
simultaneously by crippling 
and column buckling, that 
is, one for which c,, = «,,, may be said to have “bal- 
anced proportions.” That this condition is desirable 
is evident, because if we assume crippling and column 
buckling to be independent phenomena, the propor- 
tions of an unbalanced stringer could be so changed— 
without changing the cross-sectional area—that its 
ultimate stress is raised. It is found that with 5 per 
cent alclad stringers balance is approximated when 


L/(eVC) = xb,/(2.1 &), 


the edge-fixity factor \/K being here reduced from 2.3 
to 2.1 to compensate for the alclad coat. This reduces t, 
to the thickness of the core. However, because of the 
scatter observed when the design approaches the cut- 
off point, it is blieved to be inadvisable to attempt to 
obtain perfect balance. 

The following relation gives the thinnest stringer 
walls that can be used with assurance of “column 
failure,” and is therefore recommended for practical 
design: 


L/pVC = rb,/(1.8 t.) 





By computations it was found that by dropping from 
the ideal balance factor 2.1 to the proposed factor 1.8, 
the ultimate stress is reduced approximately two per 
cent. This small loss is inconsequential, but the relia- 
bility that is insured by fixing the type of failure is 
important. 


IV—Design Charts for Hat-Type Plate-Stringer 
Combinations 


The basic stringers of Art. II with W,/H, = 0.75, 
were used for constructing design charts. These string- 
ers are typical of most conventional rectangular rolled 
hat stringers. As pointed out in Art. II, within the 
usual design range, the effect of stringer aspect ratio 
is smalll. Also, small deviations from the flange pro- 
portions shown in Fig. 1 have only slight effects on 
radii of gyration. Therefore, the charts presented 
herein will apply quite generally. No design criteria 
are given for stringers with sloping walls, but it has 
been found by experimental and numerical studies that 

(Turn to page 103, please) 
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Boeing Postwar i 
Stratocruiser 











Boeing 377 Specifications 


























































































(Above) Lounge a kk. re pe eee 141 ft. 3 in. Propellers......... 4-blades, 16 ft. 7 in. diameter 
and observation a Pe reece pee CP CT 110 ft. 4 in. Landing gear....Tricycle gear with dual wheels 
room in lower | eee civie veccnen See a throughout 
deck We. os Boeing “117” (Same as Boeing B-29) . 
¢ i 7 i i B-29 Superfortress | 
WORMRAIIIEE oink ods ch chncdntascnes 70,000 Ib. Tail surfaces. .Same as Boeing 
NINDS ota cns cua wales aelatan ere onder 130,000 Ib. 
wrehanea nadivg ; .105,000 lb. Fuselage..... Maximum cross-section: Height— 
oo oe ee a 15 ft. 9% in.; Width—11 ft. 
, eo : ‘ Main Passenger cabin.........-..- Length—60 ft. 
Power......4 engines of 3500 hp each at takeoff Cabin. ..... Completely supercharged except for 
(2800 rated hp) . tail storage area. (When flying between 8000 
Maximum speed .......ceeeececeeeececes 400 mph and 30,000 ft., atmospheric conditions in the 
oe SO CPT PTET eee Cee +340 mph cabin are maintained at an 8000 ft. basis) 
COVER PORE once c00:cwcecbecdtadeces 3500 miles 
Operating ceiling ........... tttteeeesees 30,000 ft. Crew.... Transcontinental: 3 members in operat- i 
Passenger capacity........ Special day version: ing crew; two in steward’s department. Trans- a 
100 passengers. Luxury sleeper; 36 berths (or ocean: 4 members in operating crew; 3 in Hf 
72 day seats), plus 14 lounge seats steward’s department hil 
Cargo capacity...... Passenger version: 750 cu. bat 
ft. (86 passenger seats). All-cargo version: Direct operating cost...... Passenger version: 1 ; 
3000 cu. ft. usable space, max. cargo payload cent per passenger mile. All-cargo version: 5 jl! \§ 
of 35,000 Ib. 2nts r ton-mil 1 
(Below) Berth ; ee ha 
arrangement in {} 
main cabin. 
' 
Hes iam &| 
. 1} 
—— OEING’S postwar two-deck airliner, the (eq. 
; IN & £." Stratocruiser designed in day passenger, iM 
| ae XS sleeper and all-cargo versions for transcon- i 
C > i tinental and transoceanic service, is a direct 
SS 4 outgrowth of the B-29 Superfortress design, th 
ee é . ° . . . : 
= having identical wings, tail surfaces and land- ai. 
ad) : ing gear, but the volume of the Stratocruiser at 
= is more than twice that of the B-29 and the in 
fuselage is 12 feet longer. The lower deck of 
} the Stratocruiser has the same diameter as the 
be € B-29 fuselage while the upper deck is slightly 
Pa / larger with a width of over 11 feet. The all- 
a cargo version has a drive-up ramp at the rear 
r Si and internal cargo-handling equipment. A 
\- YY “3 <i military prototype of the Stratocruiser now is 
/ undergoing tests, the current output being as- 
ea i signed to military service. Important Strato- 
cruiser data have been compiled on this page. ’ 
Py ; 
G; 
Cutaway drawing of sleeper model. 
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UEL is as much.a ~ 

part of the engine 

as the pistons or 
the valves, and one can- 
not work either with 
fuel or engines without 
taking the other into ac- 
count. Many years ago 
it became evident that 
the fuel problem had two 
factors which are im- 
portant. The first is that 
the specific structure of 
the fuel greatly influ- 
ences the knock and the 
second is that materials 
can be added to fuel of 
any structure and like- 
wise influence the result. 
The researches which 
discovered the effects of 
anti- knock compounds, 
such as aniline and 
tetraethyl lead, moved 





47> Sri ee eS 


CSTE, 


= 
ui~ 


2! 


PAs ~ 


Ga 
= cA 


— 7> 
CRITICAL COMPRESSION RATIO 


CSTE SINT IACD 


Za 


the extent to which each 
limits the combination 
of fuel plus engine. The 
7 carbon atoms and 16 
hydrogen atoms of the 
heptanes may be ar- 
ranged in 9 different 
ways to produce 9 com- 
pounds, some of which 
have very similar physi- 
cal properties. These 
are shown by conven- 
tional structural for- 
mulas along the bottom 
of the chart, and above 
each one is represented 
its critical compression 
ratio, or the compression 
ratio which can be used 
without knock when the 
engine burns that hy- 
drocarbon as a fuel un- 
der a set of standard- 
ized conditions. These 
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back the barrier of 
knock and the output of 
internal combustion en- 
gines was’ improved Fig. 
without changing the 
molecular structure of 
the fuel used. Subse- 
quent research on fuels 


individual compression 
ratios cannot be ex- 
ceeded without the in- 
1—Knocking characteristics of the cidence of knock, and if 
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themselves showed still 
more definitely that the 
limitations of the fuel, 
from the viewpoint of 
knock-free power, resided not in the gross physical 
characteristics but in its molecular structure, or the 
specific way in which a fixed number of atoms was 
grouped to form a molecule. 

What the nature of the fuel limitation may be, as 
illustrated by specific examples, may be seen from the 
chart, Fig. 1. Here are shown the behaviors of the 
isomeric heptanes, and also one octane (iso-octane or 
2, 2, 4-trimethyl pentane) for comparison, so far 
their relative freedoms from knock are concerned, or 


This article has been adapted from the paper, ‘‘The Effect of 
Molecular Structure of Fuels on the Power and Efficiency of In- 
ternal Combustion Engines,” which was presented Sept. 13 by 
Mr. Kettering at American Chemical Society meeting: in New 
York City. 
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Spark advance and mixture ratio--for maxi- 
mum power, full throttle 


There are three things 
to be seen from the 
chart. First, there is a 
fairly regular increase 
in the individual critical compression ratios as the 
structure of the molecule of heptane becomes more 
closely centralized or highly branched. The funda- 
mental reason for this difference in the way hydro 
carbons of different structures burn is not known, 
even thought it: has been, and still is, the subject of 4 
large amount of research. A second important fact 
revealed by the chart is illustrated by the dotted line 
which shows that the increase in critical compression 
ratio obtained by the addition of tetraethyl lead to 
each hydrocarbon becomes larger as the structure be- 
comes more highly branched. The freer from knock 
the hydrocarbon is of itself, in general, but not al- 
ways, the more effective lead is in making it still bet- 
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By Charles F. Kettering 


Vice President, General Motors Corp. 


ter. The third and most important fact to be learned 
from the chart is the wide range of compression ratios 
covered. Iso-octane itself, which is rated at 100- 
octane number and which is the basis of present 100- 
octane aviation fuels, is only about half way up the 
scale. Among the isomeric heptanes, then, there is a 
compound greatly superior to 100-octane, as well as 
to normal heptane which is the zero of the octane num- 
ber scale. 

As an engine runs without knock, the efficiency im- 
proves with higher compression ratios; consequently, 
the importance of having fuel that permits of increas- 
ing compression ratios. The higher efficiency which is 
normally expected from Diesel engines is due to the 
fact that in those engines compression ratios are very 
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Fig. 2—Performance of fuels. 


General Motors single-cylinder supercharged 
engine 

Engine speed—900 RPM. Fuel-air ratio— 
0.072-0.0745 

Compression ratio—6.5:1. Spark advance—28 


deg. 
Jacket temperature—200 F. Inlet-air temper- 
ature—250 F. 


ecember 1, 1944 


PSE SS ASE SNE IINGA DY) 





\ 








/_N 


Re + 10 ML 


TETRAETHYL LEAD 
PER GALLON 








TRIPTANE + 3.0 ML 
TETRAETHYL LEAD 
PER GALLON] 





pnt i eh AN 








N 


TRIPTANE 





REFERENCE FUELS~ 
ML PER GALLON 
TETRAETHYL LEAD 
IN 1SO-OCTANE(S-3) 


—_—_——_—_—— 


“_— 
~~ — 
—_ 
my 7 
ae 
hs 
4 
yd 
a 


- 


—~-—60 








SS 


Ss 


SSS 


Pt 
- 





= 























0.08 0.10 
FUEL-AIR RATIO 


SWAPS 








Fig. 3— Knock limited power curves for 
Triptane. 
General Motors single-cylinder, supercharged 
engine 
Engine speed—900 RPM 
Compression ratio—6.5:1 
Spark advance—28 deg. 
Inlet-air temperature—250 F 
Jacket temperature—300 F. 


high and consequently the expansion ratios of the 
burned gases are best for economy. Relatively recent 
experimental work indicates that with a fuel of high 
order of anti-knock value specific fuel economies can 
be obtained in spark plug engines equivalent to that 
of Diesels. 


Triptane 


The outstanding thing about the heptanes is the 
behavior of 2, 2, 3-trimethyl butane, or triptane. As 
was shown by engine tests run a good many years ago, 
trimethyl butane is one of the best fuels known in 
respect to degree of freedom from knock. It is so 
good that when leaded it is beyond the capacity of 
some methods of measuring its quality, as indicated 
by its relation to our present standard, iso-octane. 

It is possible, however, to look at this special hep- 
tane from another standpoint—that is, not in terms 
of compression ratio, which represents gains primarily 
due to increases in efficiency, but from the standpoint 
of gains by supercharging, primarily increases in 
power. Fig. 2 shows the knock-limited power obtain- 
able from a particular but probably fairly representa- 

(Turn to page 92, please) 
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By Joseph Geschelin 


ONCEIVED originally for military operations on 
C difficult terrain, but more particularly on track- 

less snows where skis and dog sledges afforded 
the only sure means of communication, the “Weasel” 
was in production for about two years prior to its pub- 
lic introduction late in 1944. By that time, the Weasel, 
officially known as the M-29 Army Cargo Carrier, 
had seen action in the Aleutians, Italy, and Normandy. 
Its design and construction were developed coopera- 
tively by The Studebaker Corp., working with the 
Office of Scientific Research and Development, and 
Army Ordnance. 

More recently, as this unique vehicle demonstrated 
its military capabilities, it was converted to an am- 
phibian so as to extend its scope for operations in 
water, mud, swamp, brush, and sand. The original 
oblong hull and major mechanical units remained in- 
tact. To the watertight hull were added a bow 
and stern, attached by simple fastenings, increasing 
overall length to 141% feet, thereby increasing buoy- 
ancy and permitting higher speed and more responsive 
steering in water. For the amphibian, special skirts 
partially cover the tracks to reduce water turbulence. 
The only mechanical change was the addition of two 
rudders controlled by cables running from the driver’s 
compartment; and the attachment of a capstan at the 
bow, driven from the engine. 

The amphibious Weasel, the M-29C by type desig- 
nation, is the one currently produced by The Stude- 
baker Corp. in its South Bend plants. From the 


Studebaker 


standpoint of automotive manufacturing this project 
is of intense interest for many reasons. For one 
thing, the Weasel is powered with the Studebaker 
Champion powerplant, affording the flexibility and 
economy of this outstanding motor car engine, and 
permitting its manufacture over the production lines 
in existence before the War. The hull is fabricated 
and finished in the Studebaker body plant; final as- 
sembly of the vehicle is handled on the same conveyor 
lines that formerly produced Champions, Commanders, 
and Presidents. 

Stemming from automotive practice, the Weasel was 
adapted for mass production methods by sub-division 
into relatively simple stampings and sub-assemblies 
which are fabricated in successive stages by the use 
of portable gun welders, arc-welders, and some torch 
welding operations. The very simplicity of the ar- 
rangement, the smoothness with which the job is done, 
all point to a skillful management of design and pro- 
duction techniques developed through a proper co- 
ordination of these related activities. 

Coming to the manufacturing details, we find that 
most of the stampings that go to make up the hull are 
produced in Studebaker’s press shop, although some 
items are supplied by outside vendors. In its ele- 
mentary stage, the assembly of the central water- 
tight hull starts with the narrow, short, fabricated 


Perspective view on the final assembly line— 

taken under night operating conditions. The 

method of fastening the bow and stern sections 
may be plainly seen here. 
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ect 
aker | 
and | 
and frame section or keel which forms the | 
ines backbone for the attachment of running 
ated gear components. It is made up of formed 
as- sections which are spot-welded together in 
eyor a steel fixture. It may be noted that all 
lers. spot-welding operations here are made with 
the use of portable welding guns with en- 
was ergy provided by overhead mounted trans- 
sion formers supplied by Westinghouse, and a 
lies few by other manufacturers such as Fed- | 
use eral. Many of the welding guns and con- | 
orch trols are made by Progressive. 
ar- As the frame section is moved from one 
one, station to another, there follows the at- 
pro- tachment of side panels. All water-tight 1 
co- joints at this stage and later in the devel- 1 
that 1 
are 1 
ome | 
ele- | 
iter- (Above) On the hull fabrication line. Frame 
ated and side panel assembly—before integration \ 


with the complete hull—is drilled and bored 
fore and aft for the axle attachments in this 
four-way Baker drilling machine. 


(Left) Close-up of first station on the final 

assembly line to show the installation of bogies 

and driving sprockets. The bogies are mounted 

off the ends of transversely attached leaf 
springs. 





opment of the hull proper are produced by 
lectric arc welding in conventional booths. 
rr these operations the sub-assembly is 
held in steel trunnion-type fixtures to fa- 
cilitate the work of the operators. Upon 
completion of arc welded joints, the flash 
and scale are removed with portable 
grinders. 

While the frame progresses through the 
department, the drilling and tapping of 
holes for various fastenings is performed 





_ 


ex 





"7 “te !» preparation for the final assembly line, leaf 


sorings and brackets are attached to the hull frame 
as shown. 
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(Bottom of page) Spot-welding of frame and 
side panel sub-assembly, using Progressive gun 
especially designed for this operation. 


(Below) Here is the water bath for testing as- 

sembled hulls which come down from an upper 

floor assembly station. Welder is shown in the 
act of making a minor repair. 


(Left) Watertightness of frame and 

panel sub-assembly is effected by 

arc-welding operations such as shown 
here. 


(Below) Nearing the end of the as- 

sembly line. Here is the first stage 

in the installation of the endless 
track. 


43 46 Mb be Ma, 


‘hha’ : 


at stations fitted with radial drills. One 
of the interesting mechanical operations 
at this point is the special four-way 
3aker horizontal drilling machine for 
boring at the front and rear ends for 
axle attachment. 

Paralleling the frame line is a short 
press line for producing hull panels. 
These are blanked in Toledo presses, 
formed in a large mechanical press 
brake. The panels are made up into sub- 
assemblies and are routed to the frame 
assembly line for attachment. The frame 
and panels meet in a massive framing 
fixture for welding into an integral hull. 
The hull assembly then continues from 
station to station—arc-welding of joints, 
attachment of bulkheads, etc. 

The welded hull is now ready to be 
tested for water tightness. This is done 
in two stages—first immersion, upside- 
down, in a liquid soap bath with the in- 
terior under air pressure; then immer- 
sion in a large water tank. For the lat- 
ter step the hull is mounted in a steel 
cradle weighing about 3800 pounds t 
assist in submerging the hull to its water 
line. At both stages, trained inspectors 
go over the hull to spot even the most 
minute evidence of leaks. 

The welding department also hand'e 


AUTOMOTIVE and AVIATION INDUSTRIE 










e as- 
stage 
dless 





One 
ions 
-way 

for 
for 


hort 
nels. 
sses, 
ress 
sub- 
rame 
rame 
ning 
hull. 
from 
ints, 


o be 
done 
side- 
e in- 
mer- 
2 Jat- 
steel 
Is to 
yvater 
ctors 
most 


nd as 


ES 
















the grousers which make up the flexible track for the 
Weasel. The grousers are made up in the form of 
two stampings, welded back to back by projection 
welding on a Thomson welder, handling 20 spots at 
a time. Following welding, the grousers are shipped 
to B. F. Goodrich for bonding the rubber tread sur- 
face. Goodrich also supplies the rubber-treaded bogie 
wheels and track idlers. 

Meanwhile in the forward section of the body shop, 
on the same floor, are fabricated the bow and stern 
sections for the amphibian model. Following the 
same pattern as for hull fabrication, the bow and 
stern sections are produced from simple stampings 
made up, first, in sub-assemblies, then assembled into 
complete self-contained units. The sub-assemblies go 
to one of two parallel assembly lines—one for the bow, 
the other for the stern—for fabrication in steel fram- 
ing jigs. As in the case of the hull, the assemblies 
are made up by gun-welding, then the water-tight 
joints are finished by arc-welding for long seams and 
by torch welding for smaller and inaccessible joints. 
Each of the assemblies is tested for water tightness 
by filling with water under air pressure. 

Following fabrication, the hulls, bow and stern sec- 
tions are moved to the paint shop on the second floor. 
Here they are mounted on the conveyor, chemically 
cleaned by hand, and proceed to paint spray booths 
and drying ovens. Hulls are Bonderized prior to ap- 
plication of the ground coats. The huge Bonderizing 

nit and its large drying oven, formerly used for treat- 
ng Studebaker motor car bodies and sheet metal, were 
installed by R. C. Mahon. 

Hull assembly, consisting of the attachment of the 

ow and stern sections to the hull proper, is done on 
the fourth floor of the body building. This is a simple, 
rapid bolting job, using Chicago Pneumatic nut run- 
ers, the joints being coated with a sealing compound 

efore attachment. The completed assembly then re- 
irns to the main floor for water-testing in a large 
ith. 

The scene now shifts to the final assembly line in 

he assembly building, where passenger cars were 
lilt before the War. First operation before starting 
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(Left) Amphibious Weasels entering the 
outside bath tub for the final water test 
under the watchful eyes of Army in- 
spectors. 


On the Weasel assembly line—lowering the 
powerplant into. the hull. 


on the assembly conveyor is the installation of four 
transversely-mounted leaf springs for the bogie sus- 
pension. For this operation the hull is held upside- 
down in a fixture with the springs depressed to fa- 
cilitate attachment. The hull is then transferred to 
the assembly conveyor, ready for the installation of 
the running gear. 

From this point on the activity is much like the 
integration of a motor car. In keeping with this prac- 
tice, sub-assemblies such as bogies and instrument 
panels are made up on benches installed at right angles 
to the assembly line. First comes the installation of 
bogies, then the mechanical units—powerplant, differ- 
ential and final drive, propeller shaft connection, cool- 
ing system, instrument panel, etc. The rubber track, 
made up as an endless belt, is installed near the end 
of the line. This is done by hand with the aid of 
special bars by a team of four men. They do the job 
in the twinkling of an eye. 

As the assembly operation progresses to the end 
of the line, there follows the installation of acces- 
sories, rudders, capstan, and other items. At the same 
time the trim department of the body shop prepares 
the various trim items required to complete the ve- 
hicle. At the end of the line, the Weasel is driven off 
under its own power and goes to the run-in stand and 
to final inspection before taking off for the road test. 

Owing to the possible effect upon water tightness 
of the assembly operations with their manifold at- 

(Turn to page 104, please) 
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Brake Intensifier 
for Aircraft 


The aircraft model of the new “Uni- 
vac” brake intensifier, brought out by 
Pesco Products Co., Cleveland, Ohio, 
has been designed to provide a unit 
for power braking on airplanes to per- 
mit faster braking action and lower 
pedal pressures. The intensifier is par- 
ticularly suitable for medium size air- 
craft with special installations avail- 
able for planes weighing up to 30,000 
Ib. 

The unit, operating in conjunction 
with a Pesco vacuum pump mounted 
on the engine, produces the desired 
braking pressure at a pedal force of 
only 50 Ib. The unit is connected any- 
where in the line between the master 
cylinder and the wheel brake. It is 
a completely self-contained unit, 
weighing five pounds. There is a 
minimum of piping required and no 
levers or rods are necessary. 

The assembly consists of a vacuum 
suspended piston connected to another 
piston in a hydraulic cylinder. When 
the pilot operates the master cylinder 
in his hydraulic brake system, thereby 
producing a pressure in the master 
cylinder to wheel brake lines, the pres- 
sure so produced shuts off the vacuum 
and admits air to one side of the pis- 


ton. This moves the piston in the hy- 
draulic cylinder which forces fluid into 
the brake lines and increases the line 
pressure. A control piston co-acts with 
a vacuum and air valve so constructed 
as to give an exact ratio of input mas- 
ter cylinder pressure to brake line 
pressure. This ratio may be approxi- 
mately four to one. Thus the pilot is 
relieved of taking the entire brake re- 
action against his foot. 


Are Welding Electrode 
for Aircraft Steels 

A new high tensile arc welding elec- 
trode for fabricating aircraft steels 
has been announced by the General 


Electric Company, Schenectady, N. Y. 
Capable of making a deposit of high 


Univac brake intensifier 


tensile strength comparable to the me- 
chanical properties of the parent 
metal, the new electrode, known as 
Type W-55, is especially designed for 
use in the manufacture of heavy 
bombers and transport planes. 

Arcing characteristics of the W-95 
electrode are said to provide flexibility 
over a reasonably wide voltage range 
with stable operation throughout. The 
arc has sufficient force to keep slag 
from crowding the electrode ‘when 
welding vertically downward, and the 
metal sets up quickly when welding 
overhead and vertically upward. 

Characterized by its gray extruded 
coating, the W-55 electrode is recom- 
mended by the manufacturer for opera- 
tion on direct-current straight polar- 
ity or alternating current. A medium 
to long are is recommended for best 
results. The W-55 is available in three 
sizes: 3/32 by 12 in., % by 14 in. and 
5/32 by 14 in. 


Fire Extinguishing 
System for Aircraft 


American-LaFrance-Foamite Corp., 
Elmira, N. Y., has developed a fire ex- 
tinguishing system for aircraft, which 
uses methyl-bromide as the extinguish- 
ing agent and is said to save up to 50 
per cent of the weight ordinarily in- 
volved. This new electrically-operated 
system conforms to the requirements 
of both the CAA and the AAF in the 
rate and volume of discharge. It pro- 
tects both the engine and the accessory 
compartments of the nacelles, and is 
designed for any multiple number of 
engines. 


(Turn to page 90, please) 








Production of Airplanes, Ships, Tanks, and Other Combat Items 


July, 1940, through December,* 1944 





Munitions Product 


TOTAL ALL PLANES.... 
Bombers... . , aaa 

Fighters and Naval Reconnaissance. ... 
Transports. ... 

Trainers....... ' 
Communication and Special Purpose... . 


Unit Dec., 1944 
000’s Lbs. Airframe Wt... . 
Number. - a 
000’s Lbs. Airframe Wt... . 
Number. . : 
000's Lbs. Airframe Wt... 420,891 
Number 


Total 
July 1940- July- 
Dec., 1940 


AIRPLANES 


254,850 
2,012,476 
82 


453 
1,257,901 
82,547 


19,792 


000's Lbs. Airframe WL... . 196,614 
Number... SIA oon 56.309 
000 s Lbs, Airframe Wt... 126,531 
Number 


13,749 


000’s Lbs. Airframe Wt... 10,539 


TANKS, AND OTHER ITEMS 


— 
38 
b sald 
3 
—) 


po BiS~ENB5 


B s8e838ese8s 


, Rr ‘ 

Motor Carriages for S. P. Guns 

Scout Cars, Armored Cars, and 
Personnel Carriers. . . . 

Guns and Fire Control 

Ammunition. . : a: 

Communication and Electronic 
Equipment....__. 

Other Equipment and Supplies 


| REE 75,654 (a) 
Number......... ; 43,481 (a) 


Number... .. bdael 97,236 (a) 
$000,000's. . 9,770 
$000,000°s........ 16,452 


$000 000’s ten ae 9,843 
$000,000’s . oe 30,496 


Nn 


a2 #88 28 





“oO 


o- 
TX) 





* Actual through August, scheduled program for the balance of the year. 
(a) July-December 1940 included in 1941, 
All data in above table supplied by Military Division of War Production Board. 
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Airframe Design of 
the Hawker Typhoon 


By M. W. 


Bourdon 
Special Correspondent of 
AUTOMOTIVE and AVIATION 
INDUsTRIES in Great Britain 








Courtesy of Aircraft Production (England) 
Mark 1B Hawker Typhoon equipped 
with 24-cylinder, 2200 hp Napier Sabre 
engine. 

O SUPPLEMENT the special drawings of Britain’s 

Hawker Typhoon warplane and of the Napier Sabre 
engine that powers it, and the description of the lat- 
ter, which were published in the March 1 and May 1 
issues of AUTOMOTIVE AND AVIATION INDUSTRIES, we 
will describe “here some of the outstanding design fea- 
tures of the Typhoon’s airframe and equipment. For 
an analysis of the Typhoon airframe, it can be divided 





Mins Front _—\ 0} , WING REAR. into six sections as follows: 
Courtesy of Aircraft Production (England) (1) Center Fuselage: The principal unit, embodying the cock- 
} il pit and_ simple attachments for joining to the other main units. 
(Above) Construction details of center (II) Engine Mounting: The Sabre engine can be removed by 
fuselage showing wing and engine mount- taking out the bolts holding it to the cross bearers. 


ing points. (III) Wings: Normal two-spar at- 
tachment; contain undercarriage, arma- 
ment and fuel tanks. The ailerons, wing 
tips and landing flaps are easily de- 
tachable. 

(IV) Rear Fuselage: Fixed to the 
center fuselage by a four-point attach- 
TIP RIB ment, each point with a single quickly 
removable bolt. 


(Turn to page 58, please) 
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(Below) The Typhoon 
fuselage showing girder 
construction in engine 
mounting and center sec- 
tion with aft monocoque 
FRONT WALL portion. 





Courtesy of Aircraft Production (England) 











Structural details of Mark 1B wing (in- 
board cannon and mounting omitted). 
With the exception of the detachable 
ip, the wing is made in one piece and 
olted directly to the center fuselage. Courtesy of Atreraft Production (England) 
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‘(HE Bullard Company, Bridgeport, 

Conn., is making a new type Mult- 
Au-Matic known as the Type “DF” 
Twin 6 and Twin 8 Spindle. The ca- 
pacity of the new machine places it in 
the class of 8-in. work where boring, 
turning, facing, drilling and reaming 
are the requirements. By means of 
change gears, speeds from 64 rpm to 
583 rpm are obtained, with feeds from 
.003 in. to .126 in. Chucking is ac- 
complished by means of an automatic 
chucking mechanism which is adjust- 
able for pressure. 

In order to meet tooling conditions, 
the Type “DF” Twin 6- Spindle and 
Twin 8-Spindle Mult-Au-Maties are 
offered with a variety of standard tool 
heads. The plain vertical tool head is 
of one piece construction of sufficient 
width to accommodate duplex tooling, 
and has 8-in. vertical movement only. 
The plain compound tool head is a 
single tool slide mounted on a saddle 
and also accommodates duplex tooling. 
Tetal stroke of this plain compound 
head is 8 in., which may be applied 
as vertical movement only or to include 
a maximum of 4-in. movement of tool 
slide in either left or right horizontal 
direction. Where tooling requirements 


Type DF Mult-Au-Matic 


are such that neither the plain vertical 
nor plain compound tool heads may be 
applied, the universal tool head may be 
used. This comprises a single tool 
slide mounted on swivel and saddle and 
functions vertically, horizontally, or in 
an angular direction. 


Detroit, 


N ICHIGAN TOOL COMPANY, 
has brought out an improved post- 

war line of its Series 900 rack-type, 

crossed-axis gear-finishing machines. 


Completely hydraulic in operation, 
the new Series 900 incorporates two 
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Series 900 gear-finishing machine 


separate hydraulic systems, one for the 
operation of the table, and one for the 
head feed. Lubricants and coolants 
have entirely separate outlets, thereby 
effectively reducing chance of contami- 
nating of one by the other and also 
permitting the ready use of coolant 
coolers if demanded under extreme con- 
ditions. 

Improvements have been provided in 
the control system to facilitate hold- 
ing tolerances to even closer limits 
than previously. During the cutting 
cycle the work is reciprocated at a pre- 
determined rate of speed across the 
rack while the rack reciprocates longi- 
tudinally, in mesh with the work. Con- 
trols for both rates of speed are 
quickly adjustable. In addition, a posi- 
tive counter is provided to regulate the 
number of “finishing” strokes desired 
after vertical feed has been completed 
to bring the work to correct size on 
pitch diameter. 

The new Series 900 machine is de- 
sign to finish gears up to 8-in. diameter 
with maximum length between centers 


Lathe equipped with Turchan hy- 
draulic follower machine 


of 18% in. The design permits pre- 
compensating for possible heat-treat 
distortion of gears subsequent .to fin 
ishing. 


ALES-STRIPPIT CORP., North Tona- 
wanda, N. Y., is introducing the 
new Wales “CD” hole punching sys- 
tem. This system consists of Wales 
Type “CD” hole punching units, tem- 
plates, locator rings, adjustable stops, 
feed rails and drill templates. With 
these parts, making a perforating die 
is said to be a simple assembly job. 
Wales Type “CD” Hole Punching 
Units consist of two parts—punch as- 
semblies and die assemblies which are 
independent and_ self-contained for 
quick mounting to templates, then to 
die sets, or mounting direct to die sets. 
The punch assembly consists of a 
holder which holds the punch, strip- 
ping spring and guide in exact rela- 
tionship to the die assembly which 
consists of a holder with a built-in 
slug clearance chute, a die and a pilot 
pin. The pilot pin in the punch assem- 
bly is part of the punch. The same 
group of units may be used and reused 
in an unlimited number of set-ups. 


Wales “CD” units set up in a press 


brake 


HE Turchan Follower Machine Co., 

Detroit, Mich., has released in- 
formation on a new application of the 
Turchan hydraulic follower machine 
whereby a lathe can now be used to 
machine eurved surfaces of variable 
contours. How the operation is per- 
formed can be seen in the illustration 
which shows a circular magnesium 
housing, approximately 17 inches in 
diameter, with 3 different radii and 
tapers, being machined on a lathe 
equipped with a Turchan attachment. 

Using a master pattern or template 
as a guide, the attachment follows the 
contour so exactly that the housing is 
said to be finished to a tolerance of .0!! 
in. on both the inside and outside 
ameters. 
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\ NEW electrode holder, designed to 
4% allow unobstructed visibility while 
welding and maximum accessibility 
ven for deep pocket work, fast loading 
and reloading, plus the feature of more 

mpletely using up the electrode, is 
being offered by the National Cylinder 
ras Co., Chicago, III. 

With the “Shortstub” holder, only 
ne-half inch of electrode is needed for 
a tight current contact in the holder 
jaw. An extension of the holder itself 
allows the now usable stub end of the 





Shortstub electrode holder 


rod to be projected into the proper po- 
sition for welding. The holder, com- 
pletely insulated, loads and unloads in 
a second; and because of its balance 
and light weight, is said to minimize 
operator fatigue. 


HE Corlett-Turner Co., Chicago, II1., 

is manufacturing the C-T silent 
stock tubes for use with automatic 
screw machines. These tubes, which 
replace ordinary stock tubes, are engi- 
neered acoustically so that they elimi- 
nate the banging and clattering of bar 
stock revolving at high speed in the 
machine. It is claimed that in closely 
packed screw machine departments, 
even when machining hexagonal, 
square or other “noisy” bars, it is pos- 
sible to carry on a conversation in a 
normal voice, where these “silent” 
stock tubes are used. C-T silent stock 
tubes can be readily installed on most 
standard stock stands. 


A NEW 9-inch toolroom lathe for ex- 
acting toolroom or production 
operations has just been announced by 
South Bend Lathe Works, South 
Bend, Ind. This lathe has a 9%-in. 
wing and takes 22 in. between centers. 
has a maximum collet capacity of 
in. and a %-in. spindle bore. 

The 12-spindle speeds range from 41 
1270 rpm, with back-gear drive for 
‘lower speeds. A quick change gear 
< permits cutting 48 pitches of screw 
threads,4 to 224 per in.; and provides 
1s power longitudinal feeds and power 
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South Bend 9-in. tool room lathe 


cross-feeds. The lathe is equipped 
with a handwheel draw-in collet at- 
tachment, collet rack, taper attach- 
ment, thread dial indicator, thread cut- 
ting stop, large and small face plates, 
and micrometer carriage stop. Addi 
tional attachments are available which 
simplify the machining of special 
classes of work. 


AKER BROTHERS, INC., Toledo, Ohio, 

have combined several standard 
Baker units to produce a unit type, 
four-way, multiple-spindle driller for 
drilling axle housings. The machine 
consists of two standard Baker 74%2A14 
feed units mounted to right and left 
on the main horizontal bed, a standard 
Baker simplified 30-HO vertical hy- 
draulic feed machine mounted on a 
straddle frame of bridge construction, 
and another Baker 7%A14 self-con- 
tained hydraulic feed unit to the rear 
and at right angles to the two side 
units. 

The machine will need no alterations 
for postwar use, as practically the 
same type axle housings will then be 
made as are now in production for the 
Armed Forces. 





Bakers four-way, 
multiple - spindle 
driller 


HE H. L. Harvill Manufacturing 

Company, Los Angeles, Cal., has 
placed on the market a high-produc- 
tion cold chamber die casting machine 
intended for use primarily as a ma- 
chine tool. The equipment is designed 
to fit into metal-working production 
lines and is recommended for the use 
of durable goods manufacturers on 
the same basis as any other high pro- 
duction machine tool would be utilized 
in their production. 

The Harvill machine is of the high- 
pressure cold chamber type embodying 
several new features. The die locking 
toggle arrangement is said to insure 
positive die closing, thereby eliminat- 
ing or substantially reducing the 
amount of metal flash occurring at the 
parting line of the dies. An integral 
two-stage hydraulic system is incorpo- 
rated in the design, delivering an 
emulsified water hydraulic fluid at low 





Harvill dye casting machine 


pressure to operate components of the 
machine and delivering high-pressure 
fluid for the injection of aluminum, 
magnesium and copper base alloys. 
Pressure of the injection piston on the 
molten metal may be as high as 88,000 
psi, the normal pressure being 35,000 
psi. 
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New Low Pressure 
Hydraulic Valve 


The Galland-Henning Mfg. Co., Mil- 
waukee, Wis., is introducing a new 
Nopark %-in. hand-operated hydraulic 
valve for use on %-in. hydraulic lines 
at pressures up to 300 psi. 

This valve embodies all of the Nopak 
features and in addition it incorpo- 
rates a stuffing box with gland nut in 
the valve-stem assembly. 

This feature has been added to pre- 
vent seepage of hydraulic fluid at the 


Nopac hydraulic valve 


valve stem, a condition which even- 
tually develops unless preventive mea- 
sures are taken. The same construc- 
tion is also provided in Nopak valves 
of other sizes for use on low-pressure 
hydraulic lines, 

The new %-in. Nopak low pressure 
hydraulic valve is made in all-bronze 
construction, with lubricating channels 
in disc and seat, for water-hydraulic 
service, and in semi-steel, without lu- 
bricating channels, for oil-hydraulic 
service, 


Solderless Repair Kit 
for Electrical Wiring 


Now available to industry for gen- 
eral solderless wiring is a complete 
electrical wiring kit manufactured by 
Aircraft-Marine Products, Inc., Har- 
risburg, Pa. 

The kit comprises a 6-purpose preci- 
sion installation tool which cuts and 
strips the wire, indicates stud sizes 
and crimps terminals to the wire. Also 
included in the kit is an assortment of 
100 amp solderless terminals of the 
most commonly used types. No solder- 
ing is required to make trouble-free 
electrical connections. 


High-Voltage Direct- 
Current Supply Units 


A new line of metal-enclosed, high- 
voltage d-c power supply units, avail- 
able in ratings up to 50,000 volts d-c, 
has recently been placed on the market 
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G-E direct current power supply 


- 
unit 


by the General Electric Company, 
Schenectady, N. Y. These units pro- 
vide a source of d-c power for applica- 
tions such as testing of electric equip- 
ment, precipitation; induction heating 
and miscellaneous industrial and elec- 
tronic applications requiring a_ high- 
voltage d-c supply. 

Each unit consists of a full-wave 
kenotron rectifier, a filter to limit volt- 
age ripple to 1 per cent or less, and 





Versatile Machine for 
Reproduction Work 





The Hunter Electro-Copyist Ma- 
chine Model No. 50, made by 
Hunter Electro-Copyist Co., Syra- 
cuse, N. Y., has application where 
ever reproduction work is required 
from anything’ written, typed, 
printed, drawn or photographed. 
Its length is 24% in., height 8% 
in. and width 14%4in. A Rhodes 
mechanical timer, mounted on the 
front of the machine, controls the 
period of exposure. 


complete control equipment—al] 
mounted in a steel cabinet. The four 
kenotron tubes are mounted in sockets 
integral with the double-conductor, 
high-voltage terminals on the cover of 
the single oil-filled tank which con- 
tains the combined main and filament 
transformers. The d-c output voltage 
can be controlled, from zero to maxi- 
mum, by means of a motor-operated, 
dry-type, variable autotransformer, 
All of the meters, indicating lights and 
manual controls for the entire equip- 
ment are located on a recessed panel in 
the upper section of the cabinet. 


Vibration Mount 
Withstands Overload 


Rexon, a new type of vibration 
mount, has just been introduced by 
Hamilton Kent Manufacturing Com- 
pany, Akron, Ohio. The maker claims 
that determination of the proper type 
of Rexon mount and its actual instal- 
lation requires neither engineering 
skill nor alteration of equipment. Only 
two standard types of Rexon mount- 
ings are required to isolate all kinds of 
vibration. Loading is not critical—a 
tolerance of plus or minus 10 per cent 
in computing machine weight or 
weight distribution is permissible. 

Rexon utilizes the vibration dampen- 


Rexon mount 


ing properties of rubber in shear, but 
with no possibility of overloading the 
shear elements. This property stems 
from the use of a special “X” type de- 
sign of the rubber element which acts 
in shear at the points of the “X” under 
normal loading, but in compression 
when the load exceeds the rated ca- 
pacity of the mount. 


New Cutting Alloy 


Borcoloy is the name of a new fer- 
rous cutting alloy produced by Gen- 
eral Aircraft Equipment, Inc., South 
Norwalk, Conn. A unique method of 
centrifugal casting renders possible 
the incorporation of two potent ele- 
ments, boron and cobalt, to the basic 
alloy. Room temperature hardness 
may reach high values when needed 
(Rockwell C-70 or better). 

Two grades of Borcoloy are avail- 
able. Grade 5 with 12 per cent 

(Turn to page 85, please) 
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Piecemeal Reconversion of No 
Value to Automotive Industry 


Wholesale Release of Suppliers from War Work 
Necessary Before Passenger Cars Can Be Built 


In mid-November, there was a brief 
flurry of false optimism over the pros- 
pects of passenger cars being placed 
on the list of items which could be 
cleared for manufacture under WPB’s 
“spot” authorization plan, but it was 
quickly squelched by that agency as 
entirely erroneous. J. A. Krug, WPB 
chairman, said that the subject had 
been considered, but that it was 
thrown out as impracticable. This was 
no surprise to automobile men in De- 
troit, who know better than anyone 
else that piecemeal reconversion is of 
no value to the automobile business 
and that there will be no real reconver- 
sion until there is a wholesale release 
from war work all down the line of 
suppliers. 


With government agencies branding 
the war production program critical in 
respect to many important items now 
being made in automobile plants, in- 
dustry leaders know that such a gen- 
eral escape from war work is not in 
the cards for the immediate future un- 
less Germany folds up unexpectedly, 
which does not seem likely at this time. 
In fact, military and government offi- 
cials are so frankly concerned about 
the lag in certain critical war weapons 
that they have been touring the coun- 
try’s production centers to put the 
finger on and correct bottlenecks and 
to whip up output in every way pos- 
sible. Chief trouble spots at the mo- 
ment are heavy-duty trucks and heavy 
ammunition. 

The truck program has been lame 
from the very outset. Originally proj- 
ected for nearly a million units, sched- 
ules have been reduced in the face of 
hopeless prospects of reaching the 
criginal goal, until the program at 
present is aimed at 806,000 trucks this 
year. At present, however, it looks as 
though the overall program will wind 
up the year about 5 per cent behind the 
revised quota. Year’s end deficiencies 
by categories are estimated to be about 
as follows: Heavy-heavy 20 to 30 per 
cent; light-heavy, about 8 per cent; 
medium, slightly more than 1.5 per 
cent, and light, less than .05 per cent. 

Manpower, both in foundries and in 
truck assembly plants, appears to be 

one of the major obstacles holding up 
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the program. Irving Babcock, head of 
General Motors Truck, said at a recent 
meeting in Detroit that his company 
had lost more than 700 men in a 
60-day period because of publicity on 
cutbacks and a general feeling that the 
war is nearly over. Foundrymen are 
of the opinion that their manpower 
situation is hopeless and that there is 
very little chance for improvement so 
long as OPA and WLB refuse to set 
higher prices on the product and allow 
higher wages in the industry. Appar- 


aNDUSTRY 


ently, these agencies have not yet been 
convinced that the situation is as criti- 
cal as propounded by WPB and the 
military. 

The heavy ammunition program must 
be stepped up at least 100 per cent 
during the next five months because of 
unprecedented demands, according to 
WPB. The principal stumbling block 
in the path of this objective is the lack 
of machine tools of the particular type 
needed. Machine tool manufacturers 
say that their chief difficulty is the 
shortage of pumps and valves, which 
can be traced again to the lack of 
forgings. Actually, what has happened 
in the shell program is that military 
needs have zoomed beyond all expecta- 
tions. A recent report from the front 
says that troops on the Western Front 
are shooting up 35 days’ planned sup- 
ply of heavy ammunition in 10 days 

(Turn to page 52, please) 


NLRB Decision in Chrysler-UAW-CIO Case 
Gives Clue to Rulings in Similar Appeals 


Although given virtually no pub- 
licity, a significant decision refusing to 
review a ruling by the Detroit Re- 
gional War Labor Board was handed 
down by the National War Labor 
Board, Oct. 20, in Washington. In its 
original ruling, the Detroit board last 
June denied demands of the UAW-CIO 
upon the Chrysler Corporation for con- 
cessions encompassing broad social and 
economic gains. At that time it held 
“both the guaranteed work week and 
unemployment insurance look forward 
to conditions which will prevail in 
labor when the war ends and, WLB 
being a war agency, cannot with pro- 
priety determine such conditions after 
the war.” 

The specific demands which were de- 
nied at that time and which the NLRB 
refused to review were: 

1. That the corporation be required 
to establish a postwar security fund. 

2. That the corporation be required 
to guarantee 40 hours of work per 
week. 

3. That the corporation be required 
to pay the insurance premiums and 
group hospitalization of all employees 
having seniority. 

4. That there shall be mutual agree- 
ment with management on rates of pay 
for new work before operations begin. 

5. That employees, when late, shall 
be docked only for the time actually 
lost. (However, late employees shall 
not be required to work until the end 
of the nearest 15-minute interval.) 

6. That existing wage differentials 


between the Detroit plants of the cor- 
poration and its plants elsewhere in 
the country be eliminated. 

The NLRB’s decision is considered 
important because it gives a clue to 
what may be expected in the case of 
similar appeals now pending, notably 
that involving General Motors Corp., 
against which the same or similar de- 
mands have been made. 


New Nose Design 


The Curtiss Commando has been 
given a hinged nose cone providing 
access to the back of the instru- 
ment panel in the pilot’s compart- 
ment. The new nose also has a 
recessed windshield (Acme Photo) 
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SMOOTH 
and CONSTANT 
FEED RATE 


regardless of fluctuations 
in work resistance or 


hydraulic operating pressure 





















CONTROL 


These panels provide self-contained, compact control units 
for automatic machine applications where the cycle is a 
combination of rapid advance, one or two feeds, and rapid 
return motions. The two feed rates are infinitely variable 
within their ranges, and adjustments can be made during 
feed. Applications include drilling, reaming, boring, turn- 
ing, milling and swaging machinery. 

The hydraulic circuit in the panel employs the well-known 
Vickers Flow Control Valve in a “metering-out” circuit 
which means a smooth and constantly maintained feed rate 
for any given adjustment regardless of fluctuations in cutting 
tool resistance or changes in hydraulic operating pressure. 


Simplicity is evident from the fact that there are only two 


i ¢ K R 4 “Traverse 


Double Solenoid Type 
Push-button Operation 





and Feed Cycle’ 
PANELS 


working parts that move. Many standard modifications are 


available; feeds can be in either direction or both direc- 
tions; operation is by single or double solenoids integral 
with panel, separate solenoids or pilot pressure. Practically 
any cycle sequence can be obtained. See Bulletin 41-10 for 
complete information. 

Vickers Application Engineers will gladly discuss with 


you how “hydraulics” can be used to your advantage. 


VICKERS Incorporated 


1428 OARKMAN BLVD. «+ DETROIT 32, MICHIGAN 


{ ‘ j neering U 


Representative of More than 5,000 Standardized Vickers Units 
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Chevrolet 1945 Truck Chassis 








The line covers two wheelbase sizes: 134% in. and 160 in. im heavy duty 
and cab models. The engine displacement in each is 235.5 cu. in.' The two 
models are alike except for differences incidental to the different wheelbases. 


All-Direction, Static- 
Free Radio Range 


Static-free very high frequency 
radio ranges, which will register the 
bearing of an airplane on an instru- 
ment in the cockpit, have been de- 
veloped by the Technical Development 
Division of the Federal Airways Ser- 
vice of the Civil Aeronautics Adminis- 
tration, and are now going through 
final testing. Demonstrations are being 
given to airline pilots and officials at 
the CAA Experimental Station in In- 
dianapolis, and further refinement is 
in progress. 

The new range will send course sig- 
nals in all directions from the station, 
in comparison with the present low 
frequency range which sends out only 
four. The new range is also equipped 
for voice, as is the old, but has the ad- 
vantage of being practically free of 
static which currently makes reception 
of signals unintelligible under certain 
conditions. 

In actual flight, the pilot can select 
any desired compass course by setting 
a pointer on a 360 degree compass type 
dial. So long as he maintains the 
course, the vertical pointer on another 
dial—usually the standard cross-point- 
er instrument used for instrument 
landings—remains centered. Devia- 
tions are indicated to right and left up 
to 10 degrees maximum on the dial. 

Should the pilot get far off course, 
despite continual instrument indication 
of his flight path, he can determine im- 
mediately his bearing to any station 
within receiving range by centering 
the vertical pointer and reading the 
bearing on the scale of degrees. He 
can also take bearings on two or 
more stations and pinpoint his position 
by cross-bearing methods. 

The new VHF ranges will have a 
distance range of 50 miles at 1,000 
feet, increasing to 100 miles at 10,000 
feet. Results obtained in the develop- 
ment of the range have been so prom- 
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ising that the CAA has designed the 
VHF ranges now being installed so 
that they can be converted to the new 
type easily and inexpensively. 

This type of air navigation facility 
makes it possible for the private pilot 


of a small airplane, with an inexpen- 
sive, light-weight radio receiver to 
navigate by radio anywhere in the 
country without extensive training in 
its use. 


Timken to Open 
Canadian Plant 


St. Thomas, Ontario, will be the site 
of a new bearing and rock bit plant-to 
be operated by the Timken Roller 
Bearing Company, Limited, Canadian 
subsidiary of the Timken Roller Bear- 
ing Company of Canton, Ohio. 

The Timken Roller Bearing Com- 
pany, Limited, has purchased from the 
city of St. Thomas approximately 
seventy-five acres of ground on the 
east side of the city in Talbot Street, 
an area served by the Canadian Na- 
tional Canadian Pacific, Pere Mar- 
quette, Michigan Central, Wabash, and 
the London and Port Stanley Railroads. 

Design of the plant buildings will be 
started immediately and operations, re- 
quiring an estimated three hundred 
employees, will begin as soon as pos- 
sible. 


Tentative Orders Assist Steel Mills in 
Estimating Extent of Future Demand 


Steel Output, However, Continues to Be Made Up 
Almost Entirely of Material for War Contractors 


By W. C. Hirsch 


Steel demand continues to be made 
up almost entirely of business coming 
in from war contractors. There is a 
profusion of so-called tentative orders 
which will not become binding commit- 
ments until after the defeat of Ger- 
many. Into this category fall what 
for the present are considered nothing 
more than estimates by automobile 
manufacturers and parts makers of 
how much of the various descriptions 
of steel they will be able to take once 
they get the green light and in the 
weeks following. Steel producers thus 
get’ a picture of the extent to which 
the capacity of their mill departments 
is likely to be absorbed in the period 
immediately following the blackout of 
civilian business. Tentative as this 
business is, the preliminary estimates 
by consumers of their requirements are 
considered decidedly helpful by steel 
sellers. Nor is there any doubt that 
automobile manufacturers and _ steel 
producers understand one another’s 
views regarding the pace of shipments 
during the initial period of resump- 
tion. For the present, however, the 
expediting of war material orders con- 
tinues to be the chief concern of steel 
mills. So, for instance, much of the 
recent activity in the sheet market was 
made up of orders for 14 and 16 gauge, 


hot rolled, single-pickle sheets for am- 
munition boxes. Both metal producers 
and consumers have time and again 
demonstrated in this war that they 
place the Nation’s welfare and safety 
above all other considerations, and they 
(Turn to page 178, please) 


CALENDAR 


Conventions and Meetings 


SAE Natl. Mtg., Chicago 


Dec. 4-6 


Air Cargo 


Natl. St. Louis 


Dec. 6-7-8 
SAE Annual Meeting, Detroit Jan. 8-12 


Natl. Automobile Dealer Annual Con- 

vention, Chicago Jan. 29-31 
Automotive Electric Assoc., Chicago 

Feb. 5-12 

Motor & Equipment Wholesalers Assoc., 
Annual Meeting, Chicago Feb. 26-25 

Amer. Soc. for Testing Materials, Pitts- 
burgh Feb. 28 

Assoc., De- 
April 30-May 4 

Exposition, 
May 20-*! 


American Society for Testing Materials, 
Annual Meeting, Buffalo June 18-22 


Aviation Trades Assoc., 


American Foundrymen's 
troit 


Pan - American Aircraft 
Dallas, Texas 
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[t may not have occured to you that 
there are so many different types of 
Needle Bearings—or that the complete- 
ness of the line of these modern, anti- 
friction bearings makes them adaptable 
to many design requirements. _ 


Pictured above are eight different 
types—all different in design yet em- 
ploying the same basic design principle 
of a full complement of small diameter 


eedle rollers. Each is engineered for a 
irticular task—or combination of de- 


sign requirements. Individually each 
offers the same characteristic advantages 
compact design, small size, light 
ight, high capacity, efficient lubrica- 

n and low cost. 


[he result is that in almost any 
plication where Torrington Needle 
irings are employed, the design prob- 
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for applications 


TYPE DC is suitable cost must be bel 


weight and 


TYPE AT is designed for aircraft appli- 


in conjunction W 


; . or beavy loads 
TYPE FDT 45 sed I flections are 
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lling loads, ' 
ted by housing. 
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where outer 


lem is simplified; operating efficiency 
and service life are increased; manufac- 
turing costs are reduced, and sales 
features are added. 


Investigate for yourself how these 
advantages can be of assistance in your 
product planning. The Torrington 
Needle Bearing Catalog 30-A gives 





rly suitable for 


TYPE NCS is particular? re aed sevvict 


severe load applications an 
conditions. 


1 (Si ) is used primarily 
N (Single Row) #5 4se 
Phage teie pulleys carrying secondary 


control cables. 


Row) meets all air- 


TYPE PN pe ents for primary con- 


craft pulley requirem 
trol applications. 


J daptable 

N Needle Rollers are 4 : 

pf oa impractical to use an assembled, 
unit type Needle Bearing. 


complete information, and our engi- 
neering staff is ready to help you with 
any specific design requirement. 

THE TORRINGTON COMPANY 


Established1866 * Torrington, Conn. * South Bend 21, Ind. 
"Makers of Needle Bearings and Needle Bearing Rollers’ 





New York Boston Philadelphia 
Detroit Cleveland Seattle 
San Franaisco Chicago Los Angeles 
Toronto London, England 
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A 12-page digest entitled Production 
Cleaning of Die Castings, has been re- 
leased by Oakite Products, Inc. It de- 
scribes various cleaning techniques and 
materials for the surface preparation of 
aluminum, zinc, magnesium, brass, bronze, 
copper, lead or tin base die castings prior 
to the application of organic, chemical or 
electro-plated finishes.* 

The Amalie Div., L. Sonneborn Sons, 
Inc., has published a 12-page illustrated 
booklet describing its complete line of 
lubricants for every important lubrication 
point from chassis to wheel bearing, steer- 
ing gear, universal joints, water-pump, 
springs, hypoid gears and other vital parts. 
The booklet is divided into three sections, 
chassis, transmission and differential and 
general, and contains a quick-finding in- 
dex enabling the reader to choose the right 
lubricant for every purpose.* 

Progressive Welder Co. has issued a new 
booklet, Resistance Welding at Work (Bul- 
letin WP-44). It is designed, primarily, as 
a guide to the wide variety of uses to 
which resistance welding adapts itself, 
whether single spot or multiple spot, seam 
or flash, etc. The material has been af- 
ranged under five general headings, port- 
able gunwelding (for work assembled in 
fixtures); stationary spot welding, single 
and multiple; seam welding, either in ma- 
chines or in fixtures.* 

Air Reduction has issued a new bulletin 
on acetylene generators. It features the 
new Airco Type “P” Portable Generator, 


describes and illustrates the company’s 
complete line of generators, including port- 
able models in 15, 30 and 50-lb sizes.* 

Cutting Fluids for Better Machining is 
the title of a new handbook by D. A. 
Stuart Oil Co. It contains extensive data 
on steels, machinability, hardness, tools, 
speeds and feeds and allied subjects, as 
well as information on the selection and 
use of cutting and grinding fluids.* 

Bauer & Black has issued a catalog of 
Industrial Adhesive Tapes. Each type of 
tape manufactured is clearly identified by 
a number, special properties and applica- 
tions are listed on separate pages for each 
tape and a comparative price table oc- 
cupies two pages in the center of the cata- 
log. A comparison chart is also included 
which lists each tape and compares its 
special properties, specifications and appli- 
cations to other Bauer & Black tapes.* 

Plastics—On the Surface, is the title of 
a new booklet by Roxalin Flexible Fin- 
ishes, Inc. The book is designed to give 
information on this important utilization 
of plastics and to help realize the far- 
reaching possibilities of such materials 
where particular products and problems 
are concerned.* 

A new catalog describing the complete 
line of Superior Fluxes has been an- 
nounced by Superior Flux Co. Included in 
the line are 20 fluxes for welding, brazing, 
silver soldering, soft soldering and low 
temperature alloy welding of ferrous and 
non-ferrous metals and alloys. For each 
flux listed there is a detailed statement of 
its characteristics and a full schedule of 
list prices.* 

Four new publications illustrating and 
describing the 3-M Method of grinding and 


Bendix Plants in France Not Seriously 


Injured During German Occupation 


By W. F. Bradley, European Correspondent 


Bendix interests in France have suf- 
fered comparatively little during the 
German occupation, says Henri Perrot, 
head of that organization. Being very 
largely an American concern, the 
French Bendix works was sequestered 
when the Germans came in, and Herr 
Kronfeld, of the Teves Brake Company 
of Frankfort was put in charge. This 
was in accordance with the German 
policy of putting experts from rival 
concerns in charge of French busi- 
nesses, thus enabling them to get in- 
side knowledge of their rivals’ doings. 
Kronfeld, who managed more than a 
dozen other businesses in France, pre- 
ferred to go into a French prison 
rather than return to the Fatherland. 
He gave himself up when American 
troops entered Paris. 

During the occupation Bendix paid 
no dividends and thus prevented money 
from getting into German hands. They 
worked indirectly for the German 
forces by supplying equipment for such 
firms as Citroen, Peugeot and Renault. 
Towards the end a direct order was 
placed for brake equipment for Ger- 
man trucks, but they never got into 
production on this. No part of the 
plant was removed, but the machines 
suffered somewhat by reason of the use 
of poor quality lubricating oil. At the 
present time there is little output, for 
the French automobile factories are 
not in operation. 


Air Equipment, an organization in 
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which Bendix had holdings, was com- 
pletely wiped out when the American 
aviation made its attacks on the S.K.F. 
ball bearing works and the Hispano- 
Suiza factories, near Paris. 


Clark Heads Export 
Committee of AMA 


Appointment of John Clark of Reo 
Motors, Inc., as chairman of the Auto- 
mobile Manufacturers’ Association’s 
Export Committee was announced by 
Alvan Macauley, president. S. I. Carl- 
son of Nash will serve as vice chair- 
man of the committee. 

Mr. Clark, who succeeds Allen Ger- 
mann, Hudson Motor Co. as committee 
chairman, has been export manager of 
Reo since 1939. Upon entering the ex- 
port field in 1935, Mr. Clark travelled 
extensively among Latin American 
countries. Before that time, he served 
in the Reo sales, service and produc- 
tion divisions. 

Mr. Carlson, export sales manager 
for Nash Motors, has had wide over- 
seas experience for automotive com- 
panies in Europe, North Africa and 
the near East. Prior to joining the 
Nash-Kelvinator Corporation, he was 
affiliated with Chrysler Corporation, 
Nordyke & Mormon Company, Dodge 
and Packard in various capacities. 


finishing have been released by Minnesota 
Mining and Mfg. Co. Step Up Production 
with 3-M Method of Grinding and Finish. 
ing is designed to provide purchasing 
agents, work managers, production mana. 
gers, chief engineers, etc., with up-to-the. 
minute facts and information on. this 
grinding and finishing method. It is wel} 
illustrated and contains complete informa. 
tion on this process. Three small booklets 
in the series deal individually with the 
3-M Method as applied to the grinding and 
finishing of small parts and tools, heavy. 
duty grinding and finishing of flat or 
curved surfaces and the 3-M Method em. 
ploying a semi-portable unit for grinding 
and conditioning raw metal stock for cut- 
ting down large welded areas.* 

Black Drill Co. has issued a new booklet 
on Hardsteel Tools. Described is the 
Hardsteel method of drilling, grinding, 
etc., tables of drill sizes, hardness conver. 
sion, use of cutting fluids, etc.* 

Two new booklets have been issued by 
Engineers Specialties Div., Universal En. 
graving and Colorplate Co., Inc. Detail 
Engineers’ Glass describes the two types 
of glass, translucent and scribing, and il- 
lustrates and describes the new Grid 
Comparator Charts. The second booklet 
gives specifications and prices of products 
manufactured by Engineers Specialties 
Div.* 

Chicago Metal Hose Corp. has issued a 
new pamphlet, Flexible Metal Hose for 
Every Industrial Use, showing the basic 
types of flexible metal hose available and 
some of their specifications.* 

A new folder describing Pennsalt Cleaner 
EC-10 has been issued by Pennsylvania 
Salt Co. It explains the use of this metal 
cleaner in both dip cleaning and spray 
washing methods of cleaning. Pictures of 
interesting tests demonstrating the cleaner 
are included in the pamphlet.* 

Aireraft Tools, Inc., has published a new 
reference manual, containing photographs, 
blueprint drawings and full construction 
details of small hand tools for aircraft 
production and maintenance.* 

* Obtainable by subscribers within the United States 
through Editorial Dept., AUTOMOTIVE and AVIATION 
INDUSTRIES. In making requests for any of these 
publications, be sure to give date of the issue in which 


the announcement appeared, your name and addres, 
company connection and title 


British Firefly 


Pictured here with wings folded 
for carrier stowage is the British 
Navy’s new fighter-reconnaissance 
plane the Firefly which will soon 
be operating from British carriers 
in the Pacific. The Firefly has 
proved itself in attack on the Ger- 
man battleship Tirpitz in Norway 
recently. It is a low-winged mono- 
plane armed with four 20-mm can- 
non and equipped with a camera 
for vertical aerial photography. It 
earries a crew of two and has a 
wingspread of 44 ft. 6 in. and is 
37 ft. long. (International Photo) 
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ENGINE —TOOL ROOM — AUTOMATIC — OIL COUNTRY LATHES 
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FACING AND COUNTERBORING 
INSTRUMENT PARTS 


oe 





For more than 50 years, Wright’s Automatic 
at Durham, N. C., has pioneered in the de- 
velopment and manufacture of automatic 
packaging machinery. To manufacture these 
marvels of mass production packaging, the 
lathes selected were required to possess un- 
usual versatility, yet maintain accuracy to 
very close tolerances. 

Lodge and Shipley Engineers recommended 
16”/20” Selective Head Lathes with Roller 
Bearing Spindle Mounting. With these 
Lathes, Wright Automatic performs a wider 
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st WRIGHT'S AUTOMATIC MACHINERY COMPANY... 


range of work than is ordinarily possible, 
with greater selection of speeds, feeds and 
threads available. 


Today, Wright’s are entirely devoted to pro- 
ducing naval gun-fire control instruments 
which require close tolerance boring and 
turning. Here,too, Lodge and Shipley 16” /20” 
Lathes perform with equal facility. 


To turn better, more profitable work, call 
on L &S Engineers. For details on the 16” /20” 
Lathe, write on your company letterhead. 
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Piecemeal Reconversion of No 


Value to Automotive Industry 
(Continued from page 46) 


and there 
country. 

Production of aircraft in October de- 
clined to 7429 units, a drop of about 2 
per cent under September, bringing 
the total for the first 10 months of 
1944 to 82,924 planes. The October 
output on an airframe weight basis 
also was down, dropping off about 4 
per cent from September. Deliveries 
were not up to schedule on B-29 and 
B-32 super-bombers and on heavy 
transports. On B-24 and B-17 bombers, 
carrier-based fighters, most transports 
and trainers, however, output for Octo- 
ber was generally satisfactory. 

Buick Motor Div. cf General Motors 
is increasing production of Pratt & 
Whitney aircraft engines with two new 
types of motors having greater horse- 
power and much improved perform- 
ance. One of the new engines will be 
used in the B-24 Liberator bomber and 
the other in the Douglas C-54 military 
transport. Tooling for production of 
the new type engines has been car- 
ried out without interrupting produc- 


are no reserves in this 


AWARDS 


Names of winners of Army-Navy “E” 
awards in or allied with the automotive 
and aviation industries announced since 
the Nov. 15 issue of Automotive and Avia- 
tion Industries went to press: 
BUCYRUS-ERIE CoO., Evansville, Ind. 
GEMLOID CORPORATION, Elmhurst, 
Long Island, N. Y. 
HILO VARNISH CO., Brooklyn, N. Y. 
LAMSON CORPORATION, Syracuse, N. Y. 
A. LESCHEN AND SONS ROPE CO., 
St. Louis, Mo. 
THE POLSON RUBBER CO., Garretsville, 
Ohio. 
PRECISION 
troit, Mich. 
J. K. SMIT & SONS, INC., New York, N. Y. 
STANDARD FOUNDRY CO., Racine, Wis. 
THE WEATHERHEAD CO., Columbia 
Products Div., Columbia City, Ind. 
WEST & DODGE THREAD GAUGE CoO., 
INC., South Boston, Mass. 
WESTINGHOUSE ELECTRIC AND MAN- 
UFACTURING CO., Lima, Ohio Plant, 
Lima, Ohio. 
L. A. YOUNG SPRING & WIRE CORP., 
Chicago Div., Chicago, Ml. 


* “E” Star Awards * 


for continuous meritorious services on the 
production front have been awarded to the 
following firms: 


AEROPRODUCTS DIVISION OF GEN- 
ERAL MOTORS CORP., Dayton, Ohio. 
ALUMINUM INDUSTRIES, Cincinnati, 

Ohio. 
KOPPERS COMPANY, American Ham- 
mered Piston Ring Div., Baltimore, Md. 
WESTINGHOUSE ELECTRIC AND MAN- 
UFACTURING CO., Sharon Works, 
Sharon, Pa. 


MANUFACTURING CO., De- 
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tion on current type engines. To date, 
Buick has turned out more than 60,000 
aircraft engines in the past 32 months, 
with output having reached in excess 
of 3300 engines per month. 

Despite recent cutbacks, daily pro- 
duction of B-24 bombers has dropped 
only slightly at the Ford Willow Run 
bomber plant. The big plant, which for 
14 months was consistently ahead of 
schedule, now is approximately on the 
Army schedule, despite the drop in the 
work week from six days to five begin- 
ning in September. The Ford Co. also 
has revealed that the jet propulsion 
engine which it is building for the 
Army Air Force was developed in 
three weeks from a five-page Allied 
Command report describing the appar- 
ent construction details of unexploded 
Nazi robot engines, a photograph 
clipped from a magazine, and badly 
mutiliated engine parts from an ex- 
ploded robot. Other manufacturers 
working on the project are: Republic 
Aviation Corp., which is making the 
airframes and assemblies; Jack and 
Heintz, Inc., which is producing the di- 
rectional control equipment and com- 
pressed air bottles; Monsanto Chemi- 
cal Co. which is supplying the laugch- 
ing rockets; Bell Aircraft Corp. and 
Sperry Gyroscope Co. In the statement 
of Maj.-Gen. B. E. Meyers, deputy 
chief of ATSC, there is a hint that the 
new weapon will have greater direc- 
tional accuracy than its German proto- 
type. He stated that the U. S.-built 
robot “is not a copying job, because we 
have no interest in a weapon that de- 
stroys at random.” 

The official publication of the Army 
Air Forces reports introduction of a 
new small land vehicle designed for use 
in areas where larger vehicles cannot 
zo. The vehicle, called the “Jungle 
Jeep,” has a flat platform with the mo- 
tor underneath and is equipped with a 
motorecycle-type hand throttle and 
hand-operated brake lever mounted on 
a swivel tiller bar that replaces the 
steering wheel. The operator can lead, 
follow or ride the vehicle over rough 
terrain. Capacity is 800 lb. 

Studebaker Corp. has entered into 
an agreement with the Chicago Ord- 
nance district for predetermining ter- 
mination claims in connection with its 
contract to build the “Weasel,” am- 
phibious cargo carrier. A supplement 
to the original contract, the agreement 
covers: 1. Determination of which gov- 
ernment property will be scrapped and 
which retained by Studebaker, together 
with the price to be paid; 2. procedure 
in estimating factory overhead costs; 
3. administrative expense overhead; 4. 
the allowable percentage of profit; 5. 
allowable items of post-termination 
expense, and 6. per cent of payment 
that will be allowed when the termina- 
tion claim is made. 





Business in Brief 


Written by the Guaranty Trust Co., 
New York, Exclusively for Auto- 
MOTIVE AND AVIATION INDUSTRIES 


Comparatively stable high levels of 
business activity are currently indi- 
cated. The New York Times index 
for the week ended November 4 stands 
at 140.1, as against 137.3 for the pre- 
ceding week and 136.6 a year ago. 

Department store sales, as reported 
by the Federal Reserve Board, in- 
creased from 207 to 214 per cent of 
the 1935-39 average during the week 
ended Nov. 4. The indicated total is 
6 per cent above that for the corre- 
sponding period last year, as against 
a rise of 11 per cent reported a week 
earlier. The aggregate figure for 1944 
to date is 9 per cent above the com- 
parable sum last year. 

Railway freight loadings during the 
week ended Nov. 2 totaled 893,333 
ears, 2.5 per cent below the figure for 
the preceding week but 18.4 per cent 
above the temporarily reduced number 
reported a year ago. 

Electric power production increased 
moderately during the week ended 
Nov. 11 but remained below the cor- 
responding level in 1943, showing a 
year-to-year decline of 1.9 per cent, 
as compared with a similar reduction 
of 1.3 per cent recorded in the pre- 
ceding week. 

Crude oil production in the same 
period averaged 4,727,400 barrels 
daily, 7500 barrels above the figure 
for the week before and 290,950 bar- 
rels above the comparable output last 
year. 

Production of bituminous coal dur- 
ing the week ended Nov. 4 is esti- 
mated at 11,950,000 net tons, 1.6 per 
cent less than the output in the pre- 
ceding week but much above that for 
the corresponding period in 1943, when 
miners were on strike. Total produc- 
tion so far in 1944 is 7.5 per cent 
above the comparable quantity last 
year. 

Engineering construction contracts 
awarded during the week ended Nov. 
16, according to Engineering News- 
Record, totaled $29,400,000, as against 
$8,805,000 in the preceding week, 
which included election day, and $68,- 
931,000 a year ago. The total for the 
year to date is 45 per cent below the 
comparable sum in 1943, with a de- 
cline of 26 per cent in private con- 
struction accompanied by a drop of 48 
per cent in public awards. 

The Irving Fisher index of whole- 
sale commodity prices for the week 
ended Nov. 10 stands at an all-time 
peak of 113.88 per cent of the 1926 
average, as against 113.80 a week 
earlier and 111.10 a year ago. 


Member bank reserve balances in- 
creased $76,000,000 during the week 
ended Nov. 8, with excess reserves 
remaining at an estimated total of 
$900,000,000. Aggregate loans and in- 
vestments of reporting members de- 
clined $344,000,000 in the same period, 
although the total of commercial, in- 
dustrial and agricultural loans in- 
creased $40,000,000. 











L. G. Peed Retires 


After serving the industry f 
thirty-five years—fifteen with De Sot 
—L. C. Peed, vice president in char 
of sales of the De Soto Division 
Chrysler Corporation, is retiring from 
the automobile business. 
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It is reported that .......- 


The soybean is now the third 
largest cash grain crop in the United 
States. 

fet ready with C ) N | 


for temorrow 


Aluminum can now be chemically 
bonded to steel so that the two be- 
come a completely integrated unit. 
This process has already contributed 
greatly to improvement in the horse- 
power per pound ratio of certain of 
our aircraft engines. 


get ready with CONE for temorrow 


A 200 page book may now be 
printed on both sides of a 6 x 9 inch 
sheet and enlarged for reading by 
the use of a new machine. This 
would bring the cost of books to 
about five cents per volume. It is 
estimated that a full size encyclo- 
pedia, printed by this method, would 
cost about three dollars. 


One authority states that oil can 
be produced from American shale in 
commercial quantities and at a com- 
petitive price. 


get ready with UU \ i morrow 


Zein, the new shellac substitute 
derived from corn, is being used in 
shoe soles and heels, cements, rain 
coats, mats, gaskets, and rubber 
stamps. Packaging films, textile 
fibers, and bottle caps may be ex- 
pected later. 


ih { NE fer tomorrow 


fel read 


Most radical of all the new power 
plants is one in which the fuel is 
burned in gas mantles and the radi- 
ant energy produced is converted 
into electricity by photo-electric cells. 


get ready with CONE for tomorrow 


Pure iron can now be deposited on 
non-metallic substances. By this 
method a surface of iron may be put 
on a base of rubber, wood, or plastic. 


(Advertisement) 


Some of the new paper-resin lami- 
nates may now be formed as easily 
as a cook lines a plate with pie crust, 
and require pressures as low as 50 
lbs. per square inch. 


get ready with CONE 


for teamorrow 


Glass fabric impregnated with 
synthetic resin is a new material 
with extraordinary properties. Ten- 
sile strength may be more than 
80,000 Ibs. per square inch. 


for tomorrow 


get ready with CONE 


Five states have pooled their elec- 
trical generating capacity with re- 
sults equalling the addition of 135,- 
000 horsepower. This practice is 


expected to spread. 
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Aerial photography can show 
whether the soil of a particular area 
is gravel, sand, silt, or clay. 


get ready with CONE for tomorrow 


A new lacquer can be baked on to 
metal surfaces and removed by heat- 
ing above 212° F. : 


get ready with GONE for tomorrow 


An experimental Diesel engine 
weighs only eleven ounces per horse- 
power and can operate on either 
Diesel oil or gasoline. 

get ready with CONE 


for tomoerraw 


A Canadian manufacturer of rail- 
road equipment has designed a flat- 
car to be used as a landing place for 
helicopters. 


get ready with GONE for tomorrow 


The “axonograph” is a device that 
photographically produces an ax- 
onometric drawing directly from a 
blueprint. 





















































A-26, the Latest Attack Bomber 


tm 





The A-26 carries a flexible selection of guns, cannons and bombs making it 
adaptable to any combat situation. It is powered with twin 2000 hp. R-2800 
series engines. Aerodynamically it is exceptionally clean employing the low- 
drag (Laminar Flow) airfoil wing section. Accessability to all parts has been 


stressed in the design. 


PERSONALS 


L. F. Carison has been appointed director 
of public relations for Oldsmobile Div. of 
yeneral Motors Corp. Also announced is 
the appointment of P. J. Burns as manager 
of plant promotion 

John Clark, export manager of Reo Mo- 
tors, Inc., has been named new chairman 
of the Automobile Manufacturers Associa- 
tion's export committee. S. |. Carlson, ex- 
port sales manager of Nash Motors, will 
serve as vice-chairman 

Hugh F. Anderson has been assigned by 
Cadillae Motor Div. of General Motors 
Corp. to head its Cincinnati branch, which 
will be reopened soon. The Denver office 
also will be re-established with R. G. Tif- 
fany in charge. Fred H. Murray will suc- 
ceed Tiffany as district manager at Dallas, 
Tex. S. H. Milner and T. R. Fenley have 
been added to the staff of J. A. Browne, 
head of Business Management. 

Emerson Planck, assistant manager at 
the Washington, D. C., branch since May, 
1941, has been promoted by Ford Motor Co 
to manager of the Richmond, Va., branch 
Also announced by Ford is the promotion 
of Robert J. Burke from assistant branch 
manager to branch manager at the Atlanta 
branch 

Hudson Motor Car Co. had named W. E. 
Young manager of the Pacific division with 
headquarters at Los Angeles to succeed 
Howard P. Grove, who has been appointed 
manager of a new Northeast division with 
headquarters in New York City. New zone 
managers are Clifford C. Jones, at Los An 
geles, and Boxley Cole, at Denver. Fred 
Blaich is assistant zone manager at Lo 
Angeles. 

R. C. Somerville, formerly staff executive 
of the Plymouth Div. of Chrysler Corp., 
has been appointed assistant general sales 
manager. 

William F. B. Henderson, 
Briggs Manufacturing Co., 
Clearing Machine Corp. as 
and general manager. 

A. C. Reppenhagen, former general man 
ager of Experimental Tool and Die Co., has 
been named secretary of Mid-West Abra 
sive Co. 

E. J. Craigo has been appointed regional 
manager in New Orleans for Chrysler Div 
of Chrysler Corp. Claude B. Nichols will 
head the FE] Paso, Tex., region. New dis- 
trict managers appointed are E. J. Wilson, 
Syracuse; Arthur J. Wilson, Dallas, and 
Fred H. Macintire, Philadelphia. 

0. F. Lehman, safety enginer at Chrysler 
Corporation, has been elected chairman of 


formerly of 
joined the 
vice-president 


has 
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the automotive and machine shop section 
of the National Safety Council. 

Wilbur T. May has been appointed by 
Dodge Div. of Chrysler Corp. to be mana- 
ger of its New York region, succeeding 


(Turn to page 174, please) 


Dodge Building 
Trucks for China 


Dodge Division of Chrysler Corp. 

has started shipment to China of sev- 
eral thousand new design trucks built 
especially for the Chinese military. 
The trucks combine many features of 
U. S. Army combat vehicles with spe- 
cial characteristics of particular value 
in the Chinese theater. Front end con- 
struction is rugged, with military type 
sheet metal fenders, hood, brush guard, 
and radiator shell. The grillwork is 
"eliminated and all trucks are equipped 
‘with 12-foot stake bodies, complete with 
bows and tarpaulins. Although de- 
signed primarily for hauling munitions 
and supplies, the trucks may be used 
for hauling troops and evacuating ci- 
vilians. 

About 150 freight car loads of spare 
parts also will be shipped with the 
trucks. The parts are packaged, pro- 


a for carry- 
ing large numbers 
of men for inva- 
sion and combat 
operations, this 
new glider is the 
result of long and 
extensive study by 
Army Aijir Force 
technical’ experts 
and engineers who 
sought to develop 
a motorless craft 
with the utmost of 
perfection in tacti- 
eal use. (Interna- 
tional Photo) 


tected and identified in the same man- 
ner as parts for U. S. forces overseas. 
A 300-page instruction manual, writ- 
ten in Chinese, and a complete list of 
parts, in both Chinese and English, ac- 
company each truck. 


1944. Monthly Production of 
Trucks and Truck Tractors* 


LIGHT 
Under 9,000 Lbs. GVW 








“Civilian Military 
21,479 


September........ 





Total—9 months. . 188,381 188,381 


MEDIUM 
9,000 to 16,000 Lbs. GVW 
Military 


12,806 
9,940 





" Civilian 


1,985 
1,798 
3,317 8 
6,245 6 
7,310 7 
9,319 6 
6 
5 
6 


Total 


8,582 
10, 248r 
10,032p 


58 ,836 


15,944 
14,613 
15, 994p 
16 ,332p 
128 , 243 


46r 
300p 


69,407 


September........... 





’ 
, 
’ 
, 
' 


Total—9 months. 


HEAVY 
16,000 Lbs. GVW and Over 
Civilian 





Military 


September. 


6 206,462 222,778 
TOTAL—ALL WEIGHTS 


Total—9 months. . . 





Total 
58,596 


Civilian Military 


2,528 56 ,068 
2,766 52,905 
4,628 §1,731 
8,151 47 ,568 
9,298 47,622 
11,926 49, 260 
11,243 50,297 
12,511r  56,034r 
12,101p 52,765p 


75,152 464,250 


January 
February 
March. . 
April.. 
May 
June.... 
July... 
August 
September 
Total—9 months... 539,402 
r—Revised 
p—Preliminary 


* Automotive Division— 


U. S. Army’s Newest Glider 


AUTOMOTIVE and AVIATION INDUSTRIES 
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Design Flexibility 
These shapes illustrate what 
ra can do with easy-to- 
abricate Carpenter Stain- 
less Strip. Lighter gauges 
and sharper radii are pos- 
sible with this versatile metal. 
The life of the product you 
are designing now can be 
lengthened, its sales appeal 
enhanced by making it 
bright, uniform Carpenter 
Stainless Steels. 


on get these NEW DESIGN POSSIBILITIES 





| Low UNIT COST To gain sales appeal yet 


| keep price competitive, kitchen implements, like 


the egg beater shown above, gain distinct 
advantages when made from Carpenter 
Stainless Steel. 





LONG LIFE Valves made from Carpenter 


Stainless provide resistance to corrosion from a 
wide range of chemicals and withstand heat, 
pressure and wear. 


Son 


eae 














EYE APPEAL Unusual eye-catching designs 


captured in sparkling Stainless! It's easy when 
you specify Carpenter! For this Stainless trim a 
light gauge was used without sacrifice of 
strength and rigidity. 





The Carpenter Steel Company, 103 W. Bern Street, Reading, Pa. 


‘with Carpenter Stainless Steel 


That gleam in your designer’s eye probably means one thing: 
you're planning to launch some exciting new or redesigned 
product in the postwar market. 


There are three ways you can benefit by working with Carpenter 
in your postwar planning: 


1. By starting with Carpenter Stainless Steels, which, through 
rigid control in manufacture, can be counted on to have the 
same uniform qualities, lot after lot. 


2. Through a service program which aims to help Stainless users 
select the analysis that will best meet the particular fabrica- 
tion, corrosion, and physical requirements. 


3. By taking advantage of Carpenter metallurgical and engi- 
neering assistance in solving new and different problems in 
the use of Stainless Steels. This helps prevent trouble before 
it starts, speeds production, and reduces fabricating costs. 


Take the first step to secure this helpful Stainless design-engineer- 
ing cooperation by calling in your nearby Carpenter representa- 
tive. Talk over your problems with him—get the benefit of his 
long Stainless experience. If you have not already received a 
copy of our 98-page book, ‘“‘Working Data for Carpenter Stainless 
Steels’, drop us a line on your company letterhead indicating 
your title. 















BRANCHES AT 
Chicago, Cleveland, Detroit, Hartford, 
St. Louis, Indianapolis, New York, Philadelphia 
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* VARI-LOAD « | 
ELECTRIC BRAKES 
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HERE are many times when it’s plenty tough for even the most skillful and experienced 
driver to cope with road conditions that lead to jack-knifing of big tractor-trailer com- 
binations. And he can’t expect help from trailer brakes having a tendency to lag. 


That’s when Warner “Vari-Load” Electric Brakes really prove their worth. The controlled action 
of these simple, instant acting, efficient brakes materially reduces the chances of jack-knifing. 


1ND NOW... with Warner ‘‘Vari-Load” Electric Brakes PLUS the New 
WARNER CONTROLLER the driver has everything in his favor! 


As soon as slippery road conditions are encountered, the driver can pre-set the “Vari-Load” dial on the 
dash—-so it adjusts the Electric Brakes on the trailer to give correct braking to meet road and load con- He 
ditions. Then foot pressure on the tractor’s regular brake pedal activates the new Warner Controller which | 
provides complete synchronized operation of the tractor’s hydraulic brakes and the trailer’s Electric Brakes. | 








With this absolute control, all brakes “come in” at the same time — but with various amounts of power. 
Therefore, rear trailer wheels get the effect of coming in first —and tendency to jack-knife is prevented, 





thus giving protection to driver and load — and avoiding costly lost time due to wrecked equipment. 


WARNER ELECTRIC BRAKE MANUFACTURING COMPANY - BELOIT, WISCONSIN 
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Only a few flexible 
—_ a (| j wires. Nothing to 
<u _ freeze or chatter— 

> No complicated 
mechanisms. 
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| Thermal Conductivit ? 


Only 








, a conductivity of Chace Man- 
ganese Alloy No. 772 is far below the 
values of alloys ordinarily used for low 
heat transfer applications. It is less than 
50 % that of steel ... less than 10% that 
of brass... and only 2% that of copper. 


x 


a of this alloy have been used 
to reduce heat losses by 50%. Where heat losses 
tend to upset action— or where handles or other 
parts of devices must be kept cool—try Chace 
Alloy No. 772. 

¥ 


"This alloy has also high electrical 
resistivity, 1050 ohms per circular mil 
foot . . . a temperature coefficient of 
expansion twice as great as that of 
ordinary steel... a vibration damping 
constant about 25 times greater than 
steel. It is available in sheets from .003” 
up in thickness, and from .0625” to 6” 
wide... in rods down to .125” diameter 
. ++ in wire down to 16 gauge .050”... 
and also in special shapes. 


» 


Complete engineering and research facilities 


available ... Bulletin No. A-942, giving detailed 





information, is yours for the asking. 


Thermostatic Bimetals and e Alloys 
1610 BEARD AVE + DETROIT 9, MICH. 


Airframe Design of 
The Hawker Typhoon 


(Continued from page 41) 


(V) Rear End of Rear Fuselage: This 
carries the tail unit, fin and rudder and is 
attached to the rear fuselage proper by a 
circumferential riveted joint and a number 
of longitudinal finger plates. The tailplane 
is attached to this in a manner similar to 
the main wing-body junction. The fin is 
integral with the rear end, as a joint in 
the skin is necessary for strength. The 
elevators and rudder are easily detachable 
units. 

(VI) Fuel Tanks: All fuel tanks are in- 
dependent of the structure, easily remov- 
able and self-sealing against enemy fire. 
The nose tank consists of a duralumin 
shell shaped to the airfoil contour. Access 
to the tank attachments is through the 
bottom surface of the wing and the open 
N-bracing of the front spar. The top sur- 
face of the wing in the vicinity of the main 
tanks is a permanently attached skin and. 
carries drag loads. The bottom surface is 
covered by the wheel fairing and detach- 
able panels, which give access to the tank 
attachments and permit easy removal of 
the tanks. 


The pilot’s cockpit is totally enclosed, 
with two side doors and a hinged roof 
panel. Normal entry and exist are 
made from the starboard side by open- 
ing the door and lifting the- roof 
panel; in emergency both doors and the 
roof panel can be jettisoned. The wind- 
shield, set at an angle of 45 deg to the 
horizontal, is of bullet-proof glass, and 
the head fairing aft of the cockpit is 
transparent to enable the pilot to ob- 
tain a satisfactory view to the rear. 
Each side door is provided with a slid- 
ing transparent panel for flying and 
landing in conditions of poor visibility. 

The pilot is protected front and rear 
by armor plate. Two bullet-proof 
glass panels dre fitted behind the pilot’s 
head on either side of the armor plate. 
(On some of the latest Typhoons the 
cockpit cover consists of a single-piece 
transparent sliding hood of blown 
shape.) The crash pylon hitherto pro- 
vided on most monoplane fighters to 
protect the pilot in case of overturning 
on the ground has been omitted; with 
the wide track overturning is very un- 
likely. 

Instruments are normal and flying 
controls are of the conventional stick- 
and-rudder-bar type. The rudder bar 
is adjustable for leg reach and alter- 
native upper and lower positions are 
provided for the pilot’s feet. The seat 
is adjustable for height and both seat 
and rudder bar can be adjusted while 
the machine is in fight. Oxygen equip- 
ment is installed. 

The wings are tapered in plan and 
section, with no center wing section, 
other than short members across the 
fuselage, the wings extending right up 
to the body. Each wing is connected 
to the center fuselage by four pins, two 
to each spar. This system has proved 
to give quick and easy fitting and re- 
moval of wings. 

The main structure of the wings 
consists of two spars designed to take 
the flexural loads over their whole 

(Turn to page 62, please) 
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POSITIONING 


gor WELDING AND WORKING 


ts more productive 


THE SAVING in time and labor 
effected by Ransome Positioning Equipment pays for 
itself in a very short time, and the equipment goes on 
to help get work done better, more quickly and to cut 
shop operation costs. Some of the many uses are illus- 
trated on this page, and other uses are listed below. 

Standard positioners are available in capacities from 
100 lbs. hand-operated to 40,000 lbs. motor-operated. 
Ransome engineers will be glad to help with your 
positioning problems and to make recommendations 
of proper equipment. Contact your nearest distributor, 


POSITIONING EQUIPMENT USES 


Welding - Parts assembly - Drilling - Flame hardening 
Flame cutting - Hard surfacing - Chipping - Grinding 
Cutting - Overhauling - Burnishing - Polishing - Plating 


Overhauling Feedwater Heaters Repair Welding Overhauling Locomotive Pumps 





RANSOME POSITIONING EQUIPMENT is now available through a nationwide distributing ce 
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i EVERY INDUSTRY there are those who pio- 

neer—those who set out, through constant 
study, research and experiment, to chart the 
course of progress down which others follow. 

Fifty-five years ago, the newly-founded Penin- 
sular organization elected to be a pioneer in the 
grinding wheel industry. Since that time, Penin- 
sular has originated and contributed many new 
and important advancements in the fabrication of 
abrasive wheels—in the machinery for their 
manufacture—in the methods for their application 


to modern manufacturing problems. 


To accomplish this has not been easy. It has 


taken time—money—and endless striving. But it 


A 
A 
4 


we 
Pe Se 


has brought its rewards. And chief of these is the 
steady, healthy growth that has brought the 
Peninsular Grinding Wheel Company to the 


position of leadership it enjoys today. 


A STANDING INVITATION 


Our expert staff of factory and field engineers 
are ready today to help in your postwar prepara- 
tion—with a production, engineering and cost 
analysis service beyond any offered up to now in 
the industry. 

The Peninsular Grinding Wheel Company, 729 
Meldrum Ave., Detroit 7, Michigan. , Branch 
O ffices: Chicago, Cleveland, Newark, Pittsburgh. 


SPECIALISTS IN RESINOID BONDED WHEELS 


PENINSULAR 


A A on 2 
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length and also loads due to differential 
bending in the inner portion. The two 
spars are braced together by six main 
ribs and a number of light ribs. The 
inner portion of the spars consists of 
extruded section booms with N-girder 
webs, and the outboard portions are 
built up of extruded T-section booms 
with single plate webs. In the gun bay, 
a D-section member formed of heavy 
gage skin takes the torsion and pro- 
vides the stiffness. Rear of the D-spar 
are two large gun doors forming the 
top surface and giving easy access to 
the guns and the ammunition boxes. 
Outboard of the gun bay the wing is of 
normal stressed skin construction, with 


two spars and skin reinforced by 
stringers. This system has been found 
to provide adequate wing stiffness and 
strength, while providing a wing that 
is simple to construct. The flaps and 
Frise ailerons are metal covered. The 
flaps (split type) are mechanically 
connected across the fuselage. 

The Sabre engine is mounted with 
its rear feet on the front spar; thus 
engine torque is taken out directly and 
does not have to be transmitted 
through the engine mounting. The 
mounting structure proper supports the 
trunnions for the front feet and com- 
prises a pair of ordinary braced tube 
cantilevers. 











an ANTI-FRICTION WORLD 


Every HEADLINE PULLS IT 
CLOSER TO REALITY— a world that 
will benefit from the brilliant inventive 
triumphs of war production; truly an 
Anti-Friction World. We know . . . for 
Aetna ishelpingtoplanand achieveit. 

Scores of new products, hundreds of 
old products rede- 


Have youmade sure that your prod- 


uct and your plant will be ready for 
tomorrow's competition? 


Aetna can help you. Time used for 


laying solid foundations of your future 
business is time well invested. A line 
or call to us makes the contact. Aetna 





signed; will operate 
more smoothly, more 
economically — count- 
less war-worn plants 
will be revamped, re- 
juvenated: all by ju- 
dicious application of 
anti-friction bearings. 





MAKERS of 
THRUST BALL BEARINGS, 
Stendord and Special 
ANGULAR CONTACT 
BALL BEARINGS 
ROLLER BEARINGS 


- + Sp 

BALL RETAINERS 
HARDENED and 

GROUND WASHERS 


Ball Bearing Manu- 
facturing Company, 
4600 Schubert Ave- 
nue, Chicago, Illinois. 
Special, 
IN DETROIT: 
SAM T. KELLER, 
7300 WOODWARD 
AVENUE, PHONE: 
MADISON  8840-1-2. 








The center fuselage is typical of the 
Hawker braced tpbular construction, 
giving ready accessibility to the cock. 
pit instaliation. The rear fuselage js 
an economical monocoque structure, 
being devoid of any large opening, such 
as the cockpit. The design embodies 
the usual bulkhead wings and longi- 
tudinal stringers. On a strong bulk- 
head at the forward end are four joints 
which are built into the monocoque 
portion and provide means of attach. 
ment to the braced tube center fuse 
lage. Another strong bulkhead at the 
aft extremity picks up the tail unit. 

Of the cantilever monoplane type, the 
tail unit is an all-metal structure with 
metal stressed-skin covered fin and 
tailplane, metal covered elevators and 
fabric covered rudder. Trim tabs, ad- 
justable from the cockpit, are provided 
in all movable surfaces. 


Mirror-Image 
Template Reproductions 


(Continued from page 27) 


image reproduction providing the origi- 
nal was perfectly flat and had no sur- 
face irregularities. This condition is 
rarely encountered. In order to im- 
prove the quality of the reproduction 
under production conditions the blank 
stock was given several coats of paint. 

“Considerable pressure is required in 
this method which introduces the pos- 
sibility of damaging the offset blanket. 
In order to protect the blanket and at 
the same time increase the pressure, 4 
sheet of .050 in. rubber was placed over 
the metal before rolling with the press 
cylinder. As an example of the pres- 
sures applied, the total thickness of the 
original (.050 in.), painted stock (.055 
in.), and rubber (.050 in.) was .155 in. 
The press bed was set as high as .075 
in., which meant that the rubber and 
offset blanket had to compress a total 
of .080 in. 

“Tt should be noted that in order to 
prevent slippage between the original 
and reproduction the blank metal was 
jig-drilled and held to the press bed 
with locating pins. 

“Intermediate Blanket: The scribed 
original was fastened to the press bed 
with double-coated Scotch tape and 
inked in the usual manner. Intermedi- 
ate blankets of various materials were 
carefully laid over the original and the 
press cylinder rolled over them. The 
materials were then removed from the 
original, turned over, and replaced. 
The press cylinder was again rolled 
over the intermediate blankets, this 
time picking up the ink impression and 
transferring it to a piece of metal on 
the other press bed. All reproductions 
made as mirror images were trammeled 
in several locations lengthwise, cross 
wise, and obliquely, making direct com- 
parisons with the original.” 

Following are the results that were 
obtained: (Turn to page 64) 
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Tape Is Only As Good As 
the Brains Behind It 


By brains we mean constructive thinking on 
specific problems, thinking based on experi- 
ence and research. Altogether, these things 
spell an ability to discover new methods of 
tape application, to create, to improvise .. . 


You can’t dig out answers to your industrial 
tape problems by guesswork. Any use of In- 
dustrial Adhesive Tape, no matter how simple 
it seems, should be considered a specific prob- 
lem. It too often can hold opportunities for re- 
ducing costs, increasing production, promot- 
ing plant efficiency. 


Your problem, as every such problem, is to 
our specialists, and in our laboratories, an ad- 
venture into new worlds of discovery. Our near 
half-century of experience in adhesive tape- 
making has ripened our knowledge of how to 


A product of 


Division of The Kendall Company 


2500 SOUTH DEARBORN ST., CHICAGO 16, ILLINOIS 


Industrial Ta 


SENSITIVE ADHESIVE 


BAUER & BLACK 































re 


solve such problems in the most efficient, the 
quickest, most economical way. 


Why not write to Dept. 312, and tell us when 
our trained sales engineers can come to dis- 
cuss your problems with you. There is no ob- 
ligation. 


CASE HISTORY NO. 12 


In any plant unexpected shortages of material 
are serious, but in some major aircraft plants, 
the problem was chronic. So Bauer & Black 
technicians, co-operating with these plants’ en- 
gineers, used an Industrial Tape printed ‘‘MIN- 
IMUM STOCK,” to wrap completely around 
the danger-line minimum for critical materials. 
When the tape is broken, it’s a sure means of 
warning personnel to requisition more parts. 
Simple? Yes. But the answer didn’t come by 
guesswork, but by study and ingenuity, to find 
the right tape for the job. 













When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 






































se) 


VMI CH WLLL Confutonee. 


En the second time in one generation this coun- 


try is turning the tide of victory in a great war. Abroad, 


*, 
0; 


our armed forces have shown what free men can accom- 
plish. At home, free enterprise has proved itself by the 
tremendous volume of its production. 

Acme Aluminum Alloys, Inc. is itself a product of 
free enterprise. Little known in 1919, it is now among 
the leaders of its industry. The growth of companies 
like Acme is proof that the free enterprise system 
remains vigorous and strong. 

Free men and free enterprise are steering this country 
through a great crisis. Free men and free enterprise can con- 


tinue on with confidence, whatever the future may bring. 


Wlaminum Nays, Ine. 
Formerly Acme Pattern & Too! Ca., Inc. 
DAYTON 3, OHIO 


PATTERNS - TOOLS - ALUMINUM CASTINGS + ENGINEERING 





“Contact: Reproductions made by 
the Contact Method have very weak 
background densities, and in areas 
where the original is oil-canned to the 
slightest extent blank areas in the re. 
productions may occur. 

“The use of painted stock did not im. 
prove the ink pickup and although the 
contrast was slightly improved the 
background continued to lack density, 
The results were such that painting 
was felt to be an unnecessary expense, 

“The use of a protective rubber sheet 
is recommended in order to protect the 
offset blanket. Since little improve- 
ment was noted in the reproductions 
under varying pressures up to the maxi- 
mum described under Methods of 
Testing, the minimum compression of 
.015 in. is recommended. 

“Determinations of the accuracy of 
this method showed zero deviation of’ 
44% in. lengthwise and 24% in. cross- 
wise, 

“Intermediate Blanket: Mirror image 
reproductions made with a number of 
different materials as intermediate 
blankets were found to be inaccurate 
because of slippage and/or distortion, 

“Tt should be noted that mirror image 
reproductions made with the use of 
brown wrapping paper as an intermedi- 
ate blanket at times produced promising 
results. However, these were not con- 
sistent. It is believed that this ma- 
terial could be used for the production 
of mirror images approximately 2 ft 
square providing the reproductions are 
accurately checked against the origi- 
nals. 

“Mirror image reproductions made 
with the offset blanket cemented to a 
sheet of .051 in. by 3 ft by 5 ft Paint- 
lok produced the best density back- 
ground with the highest degree of ac- 
curacy. This was accomplished in spite 
of the fact that the portion of the 
blanket used was taken from an old 
offset blanket which was in very poor 
condition. The use of new offset blan- 
ket material cemented to Paintlok 
should give better quality reproduc- 
tions when handled with care. It is 
recommended that three different sizes 
of intermediate blankets of this type be 
made available, approximately 2 ft by 
2 ft, 3 ft by 5 ft, and 4 ft by 7 ft. 

“The 3 ft by 5 ft intermediate blan- 
ket used in this test was jig-drilled 
and fastened to the bed of the press 
with locating pins during the initial 
rolling and image pickup, and this pro- 
cedure is recommended for production 
purposes. 

“A compression of approximately .015 
in. was required to produce a good 
density background using a dense off- 
set black ink.” 


Aetna Changes Corporate Name 


Announcement comes from the Aetna 
Ball Bearing Manufacturing Co, that 
the company’s name has been changed 
to “Aetna Ball & Roller Bearing Com- 
pany.” This change will not affect the 
company’s personnel or policies. 
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Perhaps you have a part or product that forging 
would improve ... or a present forging job that 
could be bettered in precision, cost or service. 

We welcome opportunities to tackle difficult upset 
or press forgings, in either steel or light metals. At 
Tube Turns you'll find a stimulating kind of cooper- 
ation — in which practical forging skill and engineer- 
ing knowledge are accented by resourceful thinking 
and original techniques. You'll find laboratories that 
offer virtually every modern method for mechanical, 
chemical and electrical research and testing. You'll 
find ample production facilities for volume output plus 
exacting accuracy — upsetters and presses in sizes 
up to the largest, heat treating furnaces of the most 
recent types and one of the largest die shops in the 
country. 

That's why you often hear it said, “I'm getting Tube 
Turns’ opinion”... and its sequel, “We're giving Tube 
Turns the job.”—TUBE TURNS (Inc.), Louisville 1, Ky. 


TUBE TURNS ZA 

















































operating in the plant without ex- 

sive vocational rehabilitation are 

iced in Group 5 and referred to the 
arest Veterans’ Rehabilitation 
inch. 

Although medical records are usual- 

kept confidential, it is necessary in 

e case of handicapped persons to ob- 
tain the consent of the individual to 

cuss his situation with the person- 

representatives and _ supervisory 
employes so that necessary attention 
ean be paid to physical disabilities in 
ob assignments. It also is impressed 

supervisory personnel that a nor- 
mal confident mental attitude may not 
prevail in a handicapped ‘individual 
and that patience and understanding 
must be exercised. 

Ford Motor Co. is drawing on its 
extensive experience in the employment 
of handicapped persons in setting up 
its veterans placement and rehabilita- 
ion program. Center of the program 
s the medical transfer division of the 
medical department which for years 
has selected jobs for physically handi- 


capped employes, following up their 
progress and arranging’ transfers 
when necessary. Although the divi- 


sion’s files contain ‘a general breakdown 
of types of jobs in each department of 
the plant, no detailed classification of 
the suitability of each of these for dif- 
ferent types of physical disabilities has 
been made. Instead the experience and 
judgment of a special staff of investi- 
gators are relied on to make the proper 
placement. 

First step in the re-employment of 
veterans is an interview to obtain as 
much background as possible on the 
man’s war experiences as related to the 
cause of discharge. He is then sent 
to the medical department for a physi- 
cal examination. The examiner makes 
out a special form specifying the type 
of present disability, if any, and esti- 
mating its seriousness. In some cases, 
the doctor recommends the type of 
work he deems suitable; in others the 
decision is left to the medical transfer 
division. A staff member then takes 
the man into the shop for a look at the 
proposed job and a talk with the fore- 
man before a definite decision is made. 

4 sticker marked “medical case” is 
attached to the employment record of 


all medically discharged veterans. Such 
a man cannot ‘be transferred to a dif- 
ferent type of work without the ap- 


roval of the medical transfer division. 

'f there is any doubt that the vet- 
eran will adapt himself successfully to 
job assigned him, a follow-up check 
is made from time to time. In other 
cases the superintendent or foreman is 
ased to keep watch of the man’s prog- 


nother phase of the Ford veteran 


ibilitation program is the operation 
expansion of Camp Legion, a 500- 


ember 1, 1944 


iow Car Manufacturers Are 


‘ehabilitating War Veterans 


(Continued from page 18) 


100m while at the camp. In other 
words, he receives a monetary scholar- 
ship. 

On the farmland surrounding the 
camp, the veteran can learn agricul- 
tural methods, including the handling 
and repair of farm equipment. A mod- 
ern machine shop is available with in- 
structors to teach molding of plastics, 


acre school and home, located at Dear- 
born, Mich., to which all veterans who 


have been given a medical discharge tool grinding, pattern making, auto 
from the armed forces are welcome. mechanics, foundry casting, cabinet 
Here the veterans have an opportunity making, and other shop _ practices. 


to become rehabilitated to civilian life 
and to learn a useful trade which may 
be applied in Ford plants or anywhere 
else the veteran chooses to work: follow- 
ing completion of his stay. He is paid 
$3 a day in addition to his board and 


Since the camp actually is an:adjunct 
of the Henry Ford Trade School, neces- 
sary theoretical background also is 
available. Under individual instruc- 
tion, the veteran can study shop arith- 
metic, algebra, geometry, trigonometry, 





HIGH SPEED 
BAND SAWS 


Trimming formed parts .. . Cutting 
Sheet Steel, 11-inch Armor Plate, 
Plastics or what have you... 


“The process is to some so spectacular that they refuse 
‘to believe their own eyes” — so writes the chief tool 
research engineer for one of the largest aircraft corpo- 
rations. Previous cutting costs are radically reduced. 
difficult and slow cutting of certain materials made 
swift, easy and safe. By all means wrfite for your 
copy of “FRICTION SAWING” by Arthur A. 
Schwartz, Chief Tool Research Engineer, Bell Aircraft 
Corporation which will soon be off the press. It’s free. 





Write for 
Your Copy 





THE TANNEWITZ WORKS [$°40° 242125 
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mechanical drawing, blueprint reading, 
precision instruments, chemistry, in- 
dustrial electricity, auto mechanics, 
radio, and plastics. 

Another training phase of the Ford 
veteran program is the inauguration of 
a plan under which any returning vet- 
eran, regardless of his previous connec- 
tion with the company, can apply for 
an earn-while-learning, full-paying ap- 
prenticeship through any Ford dealer 
in the United States. If the applicant 
is accepted, he will be taken in as a 
member of a dealers’ organization and 
will be given extensive training in all 
branches of sales and service. Upon 
completion of his training, he will be 





given the opportunity to enter busi- 
ness for himself. 

Studebaker Corp. has as yet experi- 
enced no difficulty in absorbing its re- 
turned war veterans. Those who have 
been discharged for reasons other than 
physical or mental disorders are as- 
signed through regular procedure. A 
man who has been crippled or who has 
suffered shock is turned over to Earl 
Warrick, head of Studebaker shop 
training, who gives each case individ- 
ual attention. After interviewing the 
veteran, he endeavors, through his 
shop experience, to place the man 
where he can make the best us of his 
abilities. After the veteran is as- 





Litidfuse FUSE MOUNTINGS 





Fuse Size: 14“ dia. x 114“ long 





DEPENDABILITY, strength, and long service 
in single, double, and multiple-pole mountings 
are outstanding characteristics of these Littel- 
fuse units. 


OPEN TYPE SINGLE POLE MOUNTING No. 351001 
(old No. 1060). Black bakelite base, overall 
length 2%". Base width 2". Live parts space in- 
sulated. Shakeproof tinned terminals. Mounting 
hole for No. 6 R.H.M.S. Nickel-plated phosphor 


bronze fuse clips. 


OPEN TYPE DOUBLE POLE MOUNTING No. 351006 
(old No. 1068 ). Same as single pole above, but 
double pole, with bakelite base 1” width. 


ECONOMICAL, LIGHT SINGLE POLE MOUNTING No. 
351003 (old No. 1128). 1%” long x 9/16” wide 
x 9/16” high overall. Bakelite mounting strip 
with 1/32” bottom fibre insulator, covering all 
metal parts for mounting on metal panel. Mount- 
ing hole for No. 6 R.H.M.S. Nickel-plated phos- 
phor bronze fuse clips. 


UNIVERSAL FUSE PANEL, NO. 1505 SERIES Stand- 
ardized units for 10 fuse sizes, any practicable 
number poles. Strong. Light. Send for blueprints. 


COVERED TYPE DOUBLE POLE MOUNTINGS No. 
351008 (old No. 1237-A). Metal-shielded cover 
fibre-lined, meets Underwriters’ requirements. 
Cover hinged to bakelite base. Requires 1%" x 
1%" hole in panel. No. 351009 (old No. 1237-B) 
double pole with extended fibre liner. Under- 
writers’ approved. 
Also made in single pole type. 


Littelfuse mountings made for all fuse sizes. Ask 
for details. 





IF LITTELFUSE INCORPORATED 


4757 Ravenswood Ave., Chicago 40, Ill. 


200 Ong St., El Monte, Calif. 











signed, Warrick keeps close check on 
him, not with the idea of paternalism, 
but to assure the employe of sympa. 
thetic treatment. If he appears dis. 
contented in his job,,he is again inter. 
viewed and may be transferred, be 
cause Studebaker tries to give the vet- 
eran work that he not only can do, but 
also that he can be happy doing. The 
company does not pretend to be expert 
in the handling of neurotics, but fol- 
lows the “horse sense” method of plac- 
ing them where distractions will be at 
a minimum. In some instances it may 
be determined that the veteran needs 
exercise, so he may be assigned to 
warehouse work. In others, he may be 
better off at a desk or bench. In any 
event, his progress is_ periodically 
checked through his department super- 
visor. 

During the last few months, Stude- 
baker has put to work several men who 
have lost limbs. A one-armed man was 
employed as a plant protection officer, 
Another one-armed man hangs parts 
on a conveyor line. Veterans who have 
lost the use of one leg are on inspec- 
tion and desk jobs. The company has 
as yet set up no special courses for 
training of returned veterans and can- 
not at the moment tell whether such a 
plan will be necessary. It has avail- 
able, under arrangement with the Gov- 
ernment, the facilities of the South 
Bend high schools, where employes are 
offered day and night courses. 

Chrysler Corp. has had, for the past 
several years, a well integrated pro- 
gram for the placement of partially 
disabled employes in jobs best suited to 
them. The experience gained in the 
placement of partially disabled civ- 
ilians has been applied to the place- 
ment of partially disabled veterans. 

Some years ago, the company made 
a survey of each machine and opera- 
tion to determine the physical func- 
tions required of the operator. Each 
machine and operation was evaluated 
as to whether it requires standing, sit- 
ting, climbing, lifting, stooping, near 
vision, distant vision, use of hands, 
feet, exposure to irritants, etc. Each 
function was designated by a _ code 
number and each machine or job was 
rated by a series of numbers indicating 
the functions required by that job. 
For example, if a given job requires 
climbing, lifting and good near vision, 
the codeing for the job would be 40, 
50, 70. 

The returned veteran, along with 
other new employes, is given a physical 
examination. If a handicap is discov- 
ered that makes him unable to perform 
a specific physical function safely, his 
record is noted with a code number 
designating the handicap. For ex- 
ample, if he has a condition which pre- 
vents him from lifting, he is given the 
number 50. When his record is matched 
with the function rating of a machine 
or job, and the number 50 appears as 4 
requirement of the job, it is apparent 
at a glance that he is disqualified for 
that particular operation. The match- 
ing process is continued until several 

(Turn to page 72, please) 
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UST RIES 


.-eGET THESE 
ADVANTAGES 


Production / 
Adaptability / 
Fixture Saving / 
Operation Saving 


Material Saving 
Fine Finish 
Flatmess 


Close Limits 


Send for your free copy of ““Work Done on the Blanchard.” This book 
shows over 100 actual jobs where the Blanchard Principle is earning 


profits for Blanchard owners. 


Grinding Pawl Arms 


These are cast iron pawl arms with projecting bosses on 
one side at the ends of the arms. They are held on the 36” 
chuck of a No. 18 Blanchard Grinder with the projecting 
bosses extending down outside the chuck. 

Twenty-one pieces are placed on the chuck at one time 
and two loads or thirty-two pieces are ground per hour, 


removing %%” of metal. 


No. 18 BLANCHARD SURFACE GRINDER 


The BLANCHARD macuiNE COMPANY 


we weAlE STREET, BAMBRIDGE 39, MASS., U.S.A. 
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RECONVERSION 
RUSTPROOFING 


Texaco Rustproofing Products Meet Ordnance 


Specifications for Application on Government- 
Owned Production Equipment. 


TUNE IN THE TEXACO STAR THEATRE WITH JAMES MELTON SUNDAY NIGHTS 
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RDNANCE Instructions for processing, 
O packaging, packing and marking of 


production equipment, as contained in Ord- 





nance Specification P.S. 300-4, are extremely 
exacting. 

| To meet these specifications for processing 
machines, precision tools and other produc- 
tion equipment plant operators must use 
Government-approved rustproofing materials. 


Texaco rustproofing materials meet Gov- 
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OFFICIAL INSTRUCTIONS FOR 
RECONVERSION RUSTPROOFING 


are contained in Ordnance Specifica- 
tion P.S. 300-4. This deserves your 


most careful consideration. 


METROPOLITAN OPERA BROADCASTS SATURDAY 


ernment specificatic 1s. They are easily applied 
through the medium of brush, dip or spray, 
and provide a protective coating that will as- 
sure the preservation of this materiel for years. 
No matter what your rustproofing require- 
ments, get in touch with a Texaco representa- 
tive through any one of more than 2300 Texaco 
distributing points in the 48 States, or write to 
The Texas Company, 135: East 42nd Street, 
New York 17, N. Y. 


AFTERNOONS 
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jobs are found which do not have the 
code number 50. The applicant is then 
functionally qualified for that group. 

Following his physical examination, 
the veteran is placed in one of three 
categories: (1) suitable for any job; 
(2) suitable for selective placement; 
or (3) not physically qualified for any 
job. 

Veteran rehabilitation programs 
similar to those discussed in this article 
either have been instituted or are be- 
ing organized throughout the automo- 
bile industry, but due to the extensive- 
ness of this undertaking it is impos- 
sible to describe all of them here and 
instead we have presented a few typical 
examples. 


BOOKS... 


A GLOSSARY OF FOREIGN WELDING 
TERMS, published by the American Weld- 
ing Society, is now available to supplement 
standard or engineering dictionaries. Con- 
tractors, students and others who may 
have occasion to consult welding drawings 
or specifications using German, French, 
Russion or Spanish terms will find the glos- 
sary valuable. Many of the terms for 
which English definitions or equivalents 
are given have been derived from foreign 
technical literature and are not found in 
any standard or technical dictionaries. The 
glossary is published as a paper-covered 


pamphlet of 16 pages. The price is 50 cents 





CENTRAL UNIVERSAL 


THE Half Track DEPENDS 
ON CENTRAL CLAMP-POWER 


Central Universal Hose Clamps are sup- 
plying vital clamp-power with unfailing 
dependability to America’s war machine. 


They are strong enough for every 


®Army and Navy combat 
vehicles, farm and road- 
building machinery, diesel 
and gasoline engines, and 
all types of radiator hose 
are equipped and serviced 
with Central Universal 
Hose Clamps. 


production and service requirement... 
precision built of rustproof, extra-heavy 
cold rolled steel . . . self-locking .. . 
cannot strip or loosen . . . able to with- 
stand abnormal pressure, stress, strain 


and vibration ... easier to use in hard- 
to-get-at places . . . quickly attached or 
removed without disconnecting the line. 


A single length Universal Clamp fits 
hundreds of diameter sizes. 


CENTRAL EQUIPMENT CO. 


900 $0. WABASH AVE. 








CHICACO 5, ILL, 








and it may be purchased from the American 
Welding Society, 33 West 39th Street, 
New York 18, N. Y. 


“PLASTIC WORKING OF METALS 
AND NON-METALLIC MATERIALS,” 
by E. V. Crane, is the third edition of a 
standard work on press practice, stemming 
from the original text—‘‘Plastic Working 
of Metals.” The new edition has been ex- 
panded in scope to cover plastics and non- 
metals by the addition of three new chap- 
ters. One deals with the use of semi- 
permanent die materials for limited lot 
production (as exemplified by aircraft prac- 
tice); another discusses the behavior of 
many materials in the several states of 
plasticity; the third considers the appli- 
cation of plastic flow methods to the mold- 
ing of nonmetallic as well as metallic pow- 
ders and the forming of sheet plastics. The 
text presents an interesting combination 
of fundamental research data and practical} 
application. The publisher is John Wiley 
é€ Son. 


The 1944 edition of the book “A.S.T.M. 
STANDARDS ON RUBBER PRODUCTS 
(With Related Information)” is a greatly 
enlarged one. It gives in their latest 
form all of the A.S.T.M. specifications and 
test methods covering rubber and syn- 
thetic rubber products, and this year in- 
cludes much supplementary material. 

About 140 pages are devoted to the gen- 
eral methods of evaluating rubber, cover- 
ing such items as chemical analysis, sam- 
ple preparation, accelerated aging, cure, 
adhesion, abrasion and tear resistance, 
hardness, compression set, changes in 
liquids, etc. The latest specifications for 
rubber and synthetic rubber compounds 
for automotive and aeronautical applica- 
tions are given and there are five stand- 
ards on rubber hose and belting and fuur 
on gloves and tape, while the important 
items on insulated wire and cable include 
one standard test and eleven specifications. 
There are sections devoted to latex, sponge 
products, coated fabrics, packing, non- 
rigid plastics, electrical tests, and nomen- 
clature and definitions. Furnished with the 
book are War Emergency Provisions and 
Specifications. 

This 436-page book (1943 edition was 
300 pages), heavy paper cover, can be 
obtained from A.S.7.M. Headquarters, 260 
8. Broad St., Philadelphia 2, Pa., at $2.00 
per copy. 


‘THE THEORY AND PRACTICE OF 
HEAT ENGINES,” by D. A. Wrangham, 
head, mechanical and civil engineering 
departments, Sunderland Technical College, 
England, represents a modernized treat- 
ment of thermodynamics and engine prac- 
tice based upon recent advancement in the 
arts and sciences. The subject is intro- 
duced with a chapter on molecular theory 
and concepts of chemisty which should be 
of great value to the student. One of the 
features of the text is the free use of 
colors in illustrations, charts, and dia- 
grams, making for ease of visualization. 
A few of the chapter headings will pro- 
vide the clue to the arrangement of the 
subject matter—kinetic theory of gases, 
expansion of gases and ideal cycles, vapors, 
entropy, reciprocating steam engine, re- 
frigeration, flow of heat, steam condensers, 
theory of the steam turbine, combustion, 
internal combustion engines—oil, gas, and 
diesel, steam boilers, plant economy. The 
test is profusely illustrated and replete 
with practical problems for solution. Pubd- 
lished by the Cambridge University Press, 


COMPOSITE AIRCRAFT MANUFAC- 
TURE AND INSPECTION, by Leno C. 
Michelon, Lieutenant (j.g.) A-V(S) USNR, 
constitutes a practical encyclopedia of 
composite aircraft manufacturing and in- 
spection. It is an indispensable handbook 
and reference manual for everybody con- 
cerned with either of these aspects of man- 
ufacture as well as for trainees in the 
inspection fleld. The book provides a com- 
plete coverage of the basic materials used 
in manufacturing composite aircraft—the 


(Turn to page 76, please) 
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In ease and speed of driving, there 
is nothing quite like the Phillips 
Recessed Head Screw. 

That’s because the Phillips Recess 
was developed from scratch—not just 
adapted from some older, less satis- 
factory type of recess. It’s an engi- 
neered recess .. . with years of costly 
testing and research behind each 
design feature. 

As a result, every angle, every flat 
plane, every dimension of the 
Phillips Recess makes a definite con- 
tribution to easier, faster, more 
efficient screw driving. 


WOOD SCREWS + MACHINE SCREWS 





AND TESTING 
TO DEVELOP! 


17S PHILLIPS 9 *, a 


PHILLIPS 


The recess walls are angled just 
right to eliminate fumbling starts, to 
let workers utilize their full turning 
power. -The 16 flat planes are pro- 
vided to hold even worn drivers 
snugly. And the depth of the recess 
is exactly figured to give unusual 
strength to Phillips Screw Heads, 
and make it easy to keep Phillips 
Bits and Drivers lined up with the 
axis of the screw. 

To Make Wartime Quotas 
and Peacetime Profits . .. 
get the faster starting — faster driv- 
ing—stronger, better-looking fasten- 


‘eed SUREWO 





SELF-TAPPING 


4 


SCREWS * STOVE BOLTS 


iA 







ings that only screws with Phillips 
Recessed Heads can give you! All 
over the country, manufacturers are 
switching to Phillips Recessed Head 
Screws to speed up assembly and cut 
costs. Give your assembly depart- 
ment “‘a shot in the arm” — change to 
Phillips Screws, too. Available in all 
head styles, types, and sizes! 
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Central Screw Co.. Chicago, ti. 


Amerie an Serew. a. Providence, R. 1. 
atone Serew Works, Hartford, Conn. 
The Gristol Co., Waterbury, Conn. 


Chandier Products Corp., Cleveland. Ohio 
Continental Screw Co., New Bedford, Mass. 
: Tie Corbin Screw Corp., New Britain, Conn. 


f | Generat Serew Mig. Co., Chicago, tt. 


The H. M. Harper Co.. Chicago, fil. 
international Serew Co., Detroit, Mich. 

The Lamson & Sessi Co., Cleveland, Obie 
Manufacturers Serew Produrts, Chicago, Lf 
Milford Rivet and Machine Co., Miiford, | 

The National Screw & Mfg. Co., Clevel i, Ohio 
New England Sorew Co., Keene, N. H. > . 
Parker-Kalon Corp., New York, N. Y. 
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Scovill Manufacturing Co., 
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The Thrilling War Story of Monroe 
Hydraulic Shocks Can Now be Told 


Because of their capacity to soften destructive shocks, 
jolts, jars .. . and to operate efficiently under the mer- 
ciless pounding of war . . . Monroe Hydraulic Shocks 
were selected as standard equipment on American 


made tanks. 


In all theatres of war... on tank destroyers, troop 
transports, Jeeps, buses and ambulances . ..‘Monroe 


Hydraulics have proved they can be depended upor 








J to do a better job. 
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Higher post-war speed for passenger and freight ... 


by motor car, truck, bus or railway... will de- 
mand the perfection and dependability of Monroe 
Hydraulic Shock Absorbers . . . the only airplane. 


type, triple action Shock Absorber. 


Tested and proved in war.and at home... Monroe 
Hydraulic Shock Absorbers feature Economy . . . Com- 
fort... Safety and Long Life... far above and beyond 


pre-war standards. For the positive solution to prob- 
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DESIGNING 


ENGINEERS 


America’s foremost engi- 
neers are looking ahead and 
are incorporating Monroe’s 
Hydraulic Shock Absorbers 
into their products. They as- 
sure top performance under 


all conditions. Available 




















oe NOW in siz j 
‘ ; , es.to do the job. 
lems involving Hydraulic Shock Absorbers ... LOOK | 
Our engineers will gladly co- 
ld § 70 MONROE. 
operate with you. There is 
no obligation. Just write, 
cks, 
wire or phone. 
ner- 
»cks 
can 
CLIP AND MAIL CQURON 
= = . = 
Ete 
OOP , MONROE AUTO EQUIPMENT CO. Name & Title .sccccedesssesesees Moree Tee ea ee |. Severvevcebere, 
| Monroe, Michigan . J 
roc Without obligation kindly send more information Compamy.....csesssececeesecevseeces 02 V5 <0 gmh sins Seip eb oO ahees ¢ 
: about Monroe’s Hydraulic Triple Action Shocks for ; 
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The Lectroetch bench production unit is probably 
the most popular etcher on the market today due to 
its utility, speed, ease of operation and wide range of 
work. It can be conveniently placed on operator's bench 
where it is easy, fast and simple to operate. It is ideal 
for marking flat, cylindrical and odd shaped parts and 
will not in any way interfere with surface tolerances. 


An inexpensive plastic locating fixture assures consis- 
tent uniform register of markings on all parts. This 
remarkable electrolytic stencil etcher can be operated 
manually or automatically and handles intricate designs 
or trade marks as easily and legibly as ordinary charac- 
ters. They can be operated by anyone without any danger 
because there are no acids used, no fumes, heat or shock, 
no stress, strain or deformation on the parts marked. 


Send in for free literature; chances are we have 
the answer to your parts marking problem in one 
of our standard etching units as shown below. 


 LECTROETCH co. 


1727 DOAN CLEVELAND 12, OHIO 





metals, the woods, the plastics, and the fab- 
rics. It gives in exact detail the Army 
and. Navy Aeronautical Specificatjons for 
each of these materials. It presents the 
inspection instruments and methods used 
to insure adequate performance, and niaxi- 
mum safety d % 

An extraordinary amount of jinformation 
is contained in this volume. There are 
108 tables in the text proper, and many more 
in the 16 appendixes. The 478 illustrations 
are an important feature. 

This 546-page book may be obtained from 
the publishers, Harper & Brothers, 49 East 
33 St:, New York, N. ¥., at $6.00 per copy. 


A new textbook on the subject of 
“MATERIALS AND PROCESSES” pub- 
lished by John Wiley ¢€ Sons, in a series 
in the interest of the advanced engineering 
program of the General Electric Co., is 
edited by James F. Young, engineering 
division of G.E. Based largely upon lec- 
tures given by members of the engineering 
department of “G.E., the text provides a 
broad coverage of the materials and 
processes used in manufacturing clectro- 
mechanical products. Its scope takes the 
student from a condensed treatment of 
metallurgy and heat treating methods 
through a discussion of basic processes, 
with emphasis on the design of products 
to fit modern process methods. In treating 
materials, the text covers, among other 
things, magnetic and electrical properties, 
electrical insulation, and plastics. In the 
section on processes, the text covers cast- 
ing, powder metallurgy, hot and cold 
working, welding, machining, and quality 
control. 


The latest compilation of all AS.T.M 
STANDARDS ON RUBBER PRODUCTS 
includes 41 specifications, physical and 
chemical tests for a wide range of prod- 
ucts, as well as the emergency alternate 
provisions and other emergency methods 
{ssued to expedite procurement and con- 
serve crude rubber. Committee D-11 of 
Rubber Products, which is responsible for 
this book, has developed a number of wide- 
ly-used test procedures. Some of the news 
er work of the committee is represented 
in standard methods of testing rubber ce- 
ments, latex, sponge-rubber products, and 
battery containers. Copies of the publica- 
tlen may be obtained from the American 
Boctety for Testing Materials, 260 So. 
Broad Btreet, Philadelphia, at $1.75 each 


THE OXY-ACETYLENE HANDBOOK, 
published by The Linde Air Products Com- 
pany, fulfills an urgent need for a compre- 
hensive and authoritative textbook on 
basic oxy-acetylene welding and cutting 
procedures. This 600-page manual is in- 
valuable as a guide for self-instruction and 
also as a standard classroom textbook in 
vocational and trade schools, technical 
high schools, and engineering colleges. It 
covers the entire range of the oxy-acety- 
lene process, giving instructions for han- 
dling all the common commercial metals, 
together with simple explanations of the 
fundamental principles of the varivus 
methods of depositing and _ controlling 
molten metal. 

In addition to its use ag a textbook it 
will also serve as a reference book for 
plant management people, engineers, de- 
signers, superintendents and foremen. 


KEEP ‘EM CRAWLING — EARTH- 
WORMS AT WAR, by William Hazlett 
Upson. Published by Farrar @ Rinchart, 
Inc., New York. 

Many of oyr readers, no doubt, are 
familiar with the exploits of Alexander 
Botts, the impulsive super sales manager 
of Earthworm Tractors, as related is 
stories published in the Saturday Evening 
Post, This book contains a number of 
Alexander Botts stories, all with a war 
slant. These stories unfold in the form co! 
letterg@and telegrams passing between Botts 
and the president of the Earthworm Trae 
tor Company. 
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ln a recent letter, a prominent 
industrial manufacturer writes: “In a 


turret lathe, which usually required a 
change of tools after every sixth piece, yout 


Chillo Cutting Oil has increased tool lif 


ire 
more than 200% and improved finish.” For 
another “Example of Service” write for 
your free copy of METAL CUTTING FLUIDS — 
26 pages of helpful information. Address: 
Cities Service Oil Company, Sixty Wall Tower, 
New York \. N., x 
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CITIES SERVICE Olt COMPANY | 
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ARKANSAS FUEL OIL COMPANY | 








INTAKE MANIFOLD 
HEATING ENCLOSURE 
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Typical Fluid Heat Truck Heater Installation 


This typical installation shows how windshield, battery heating endélosure 
the compact and éfficient Fuid Heat d oil heati 1 

Truck Heater does its all-around ” ee — enclosare.. Thy 
job. Heat goes by ducts to the in- entire system is controlled by a 
take manifold heating enclosure, cab, switch on the dash. 


Fluid Heat’s Model SAV-25-110 Fluid Heat’s Model SAH-15T 


This model illustrates the flexibility of Fluid Heat’s heat Designed for trailer and cargo-space heating, this model 
engineering know-how. Designed by request for use in has an output of 15,000 BTU per hour and has a convenient 
trailers housing mobile laboratories, it operates on 110 hand-replenished fuel tank compactly built onto the top. 
A. C. and delivers 25,000 BTU per hour. Fuel is drawn Built-on tank makes the heater a completely independent, 
directly from the tank of the vehicle. Dimensions are ’ self-contained unit, permitting uncoupling of trailer with- 
1745% by 10!/4, by 121% inches. out fussing with fuel lines. 
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LUID Heat Truck Heaters are built around 
a new heating principle of special advantage 
in truck heating. Each Fluid Heat Truck Heater 
employs a vapor-entraining process utilizing pre- 
heated combustion air. This process accomplishes 
combustion with an unusually low pressure drop, 
permitting operation at low combustion air pres- 
sures and resulting in small power load. The 
process produces a completely suspended fire and 
therefore gives freedom from lead oxide forma- 
tion. Flame retention is so positive that flame 
characteristics are the same under all atmos- 
pheric conditions. 


Fluid Heat’s new truck heaters are compact, 
light, and economical. The operating control is 
at the heater or from a remote location. Models 
for trailer and cargo-space heating are available, 
as well as adaptations for passenger cars. For 
dimensions and operation details, see illustra- 
tions opposite. These heaters are a new develop- 
ment in automotive heating. 


Fluid Heat has, for sixteen years, pioneered in 
the development and manufacture of automatic 






—fiuid heat 


TRUCK HEATERS 
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Fluid Heat’s New Model SAH-20 
Truck Heater 


This heater has a maximum output of 20,000 BTU 
per hour, yet weighs only 21 pounds, fits easily on 
any truck. Overall dimensions are 7% inches wide, 
1014 inches high, 12 inches long. To insure clear- 
ance, heater can be placed in almost any position. 
Pump enclosed in the unit draws fuel direct from 
the truck’s fuel tank. All models operate on 6, 12 
or 24 volts D. C. or 110 volts A. C. Model SAH-40, 
not shown on these pages becausé it is identical in 
design, delivers 40,000 BTU per hour, It is 13 
inches by 10% inches by 19 inches, weighs 40 Ibs. 





combustion and heat transfer equipment. Those 
years of heat engineering know-how are built 
into each light, compact, economical Fluid Heat 
Truck Heater. You'll want Fluid Heat Truck 
Heaters on the trucks, trailers or cars you design, 
build or equip. Write for full information on this 
new heating achievement. 


FLUID HEAT DIVISION 


Anchor Post Fence Co. 
6760 Eastern Ave., Baltimore 24, Md. 






































Tube Turns Extends Forging to 


Aircraft and Automotive Fields 


(Continued from page 23) 


Finally, the plant is served by a 
modern tool and die shop capable of 
producing the dies for upsetters, tools 
and fixtures for the metal cutting, and 
the repair of these. Some idea of the 
facilities for this purpose may be 
gained from the fact that they have 
five of the familiar Pratt & Whitney 
Keller die-profiling machines, supple- 


mented with a Cincinnati single-spindle 
Hydro-Tel, as well as the usual com- 
plement of milling machines. drill 
presses, etc. 

For the aluminum forge we shift 
scenes to the State Fair Grounds, remi- 
niscent of horses and cattle and ele- 
phants. Once inside, the observer is 
impressed with the modernity of layout 





Aluminum impeller forgings for aircraft engine 


superchargers 


Forgings — 


laboratory controlled — 


strength — toughness — minimum weight 
that stands up under unpredictable loads. 


W YMAN-~GORDON 


WORCESTER, MASS - HARVEY,ILL. * DETROIT, MICH. 





and equipment, vieing with any simi- 
lar plant in this country. Principal 
products are aircraft engine pistons, 
made in four types; two Pratt & Whit- 
ney and two Wright cylinder heads— 
a new activity shortly entering mass 
production—cylinder barrel muffs for 
latest type radial engines, and fuel in- 
jection housings. 

Material for aluminum forgings is 
received in the form of bars from the 
Aluminum Company of America, and 
from Reynolds Metals, supported with 
a certified analysis for each batch. 

One of the large buildings houses 
the forge shop proper. Heat treating 
and finishing facilities, in turn, are lo- 
cated in another building some distance 
away. Completed forgings, ready for 
heat treating, are transported on a long 
conveyor which starts in the forge 
building, then traverses the long open 
space between buildings, and completes 
its circuit in the heat-treating depart- 
ment. 

A third building, formerly the home 
of elephants whose lingering traces 
have not yet disappeared, serves the 
function of the cast house. Here are 
found numerous Dempsey furnaces for 
the melting and direct-chill casting of 
aluminum alloys and for remelting 
scrap, for the casting of special alloys, 
etc. In addition, there is a large chip 
furnace for the melting of chips and 
turnings from the machine shop opera- 
tion. 

The valuable background of forging 
experience which is the heritage of 
Tube Turns has developed simplified 
short-cut methods for producing alumi- 
num forgings in enormous quantities. 
Thus cylinder barrel muffs are made in 
a single setting on a 2000-ton H-P-M 
Fastraverse hydraulic press. 

Pistons are produced on 8-in. Ajax 
and 9-in. National upsetters. Four- 
station dies are used, completing the 
job in one heating. ‘ Interesting fea- 
ture of these dies is that they are cut 
in two rows of four stations each. 
Thus when one row requires mainte- 
nance due to breakage or wear, the 
die block is turned around to present 
the second set of the unused die. 

Forged aluminum cylinder heads, a 
comparatively new venture, have been 
developed by advanced techniques to 
the present state of the art where Tube 
Turns has found it possible to pro- 
duce a finished head forging with all 
its intricacy using two upsetters and 
four operations. 

The fuel injection housing is a mod- 
erate-sized forging with thin sections. 
But it has its complications owing to 
the requirement that the register of 
bosses on the inside with the outside 
must be held to within 0.010 in. This 
job is done on a 2700-ton Ajax vertical 
forging press in a three-station die. 

It may be noted at this point that 
the forge shop contains a large bat- 
tery of small Clearing presses which 
are used for trimming and serve the 
forging presses and upsetters in this 
function. : 

(Turn to page 82, please) 
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Wi ith reconversion ahead Fitchburg users should 
keep in mind all Fitrchburg Bowgage Head Precision 
Grinding Wheelhead Units are standard and inter- 


changeable. 





i; the grinding operations for which 
they were purchased are discon- 
tinued, the heads can be remounted 


on standard machines, or on new 





special bases, for operations other 


This book shows how to 
cut grinding costs ... 


than the ones originally specified. 
Sent. free, ,.. write. for This is particularly appreciated by 


it today. . . P 
nvr those using Fitchburg Grinders for 





ordnance production. 


This exclusive Fitchburg feature protects your in- 
vestment, and we suggest that furure buyers of 
special purpose grinders or plain cylindrical grinders 


first consult Fitchburg engineers. Write us today. 


U Q G GRINDING MACHINE CORP. 


FITCHBURG, MASSACHUSETTS, U.S.A. 


Manufacturers of —Bowgage Wheelhead Units, Multiple Precision Grinding Units, Spline Grinders, 
Cylindrical Grinders, Gear Grinders, Bath Full Universal Grinders and Special Purpose Grinders 
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f MY OWN FAULT? 
LISSEN, YOU NUMB- 
SKULL, IF YOU'D 
PUT SPEEDI-DRI 
ON THAT OIL- 
SOAKED FLOOR 
I WOULDN'T SLIP 


YOU'D GET Y THEM TWO 
HURT INA |] HAVE BEEN 
PADDED ARGUIN’ EVER 
CELL? J 
SUPPOSE TH’ APPRENTICE 
GEARS RAN YOU | BOYS TOGETHER- 
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SPEEDI-DRI is the modern, economical, efficient answer to oil- 
soaked, slippery floors. White, granular, and oil-thirsty, it is 
spread by hand and swept up with a stiff brush without shutting 
down a single machine. Its use eliminates expensive mechanical 
cleaning equipment, caustics, and dangerous solvents, and 
greatly reduces the man-hours needed for clean-ups. At the same 
time, it does a better job. 


As soon as it’s applied, it provides a non-skid surface. 
Workmen can move at top speed without fear of slipping. It 
absorbs oil and grease like a blotter takes ink, even pulling 
up old deposits in time. SPEEDI-DRI is non-combustible and fire 
retardant. Leading insurance companies recommend its use. 
There are 101 money-saving applications of SPEEDI-DRI. Write 
your name and address on the margin of this advertisement for 
complete facts — and FREE SAMPLE! ; 


SUPPLIERS: East — Refiners Lubricating Co., New York 1, New York. 
Midwest & South — Waverly Petroleum Products Co., Philadelphia 6, Pa. 
West Coast — Waverly Petroleum Products Co., Russ Bldg., San Francisco 4, Calif. 


SPEED! DRI \@ 


OlL AND GREASE ABSORBENT 











Bars are cut into suitable billets for 
forging, on Andrew C. Campbell Cu+- 
matic abrasive cut-off saws. This plant, 
however, boasts such equipment moun:- 
ed in conjunction with a long bed 
capable of accommodating the longest 
bars. 

Thus far we have followed the course 
of the forging operations. The next 
stage is the heat treatment, finishing, 
and inspection prior to shipment to the 
customers. For this purpose the forg- 
ings are transported by conveyor to the 
heat treating building. Heat treating 
is handled in a large battery of special- 
ly-built furnaces, each one having two 
parallel sections for increased capacity 
and for speeding up the operation, 
Work proceeds in large baskets 
mounted on conveyors which traverse 
the furnaces. Following this cycle the 
work is quenched, then aged in the com- 
panion furnaces. The general ¢ycle of 
events is as follows: pre-heat for four 
hours, heat treat for six hours, quench, 
then age for 10 hours. 

After heat treatment the forgings 
are transported “to the etching and 
polishing department concentrated 
along one side of the building: Here 
the work is et€éhed by immersion in suit- 
able baths, cooled, then burred and 
polished on benches. Following this, 
the forgings are again etched to cover 
areas exposed by the bench operations. 
The final stage is 100 per cent inspec- 
tion for acceptance. 

Interesting feature of the department 
is the linking of all operations by means 
of a system of Mathews gravity roller 
conveyors for carrying parts from one 
station to another. 

As in the case of the steel forge, this 
plant is provided with extensive metal- 
lurgical and chemical laboratory facili- 
ties for all manner of chemical and 
physical testing, for production quality 
control, for research, and _ trouble- 
shooting. An important feature is the 
spectrographic laboratory containing 
two types of spectrographic equipment. 
The techniques developed here make it 
possible to use the spectrograph as a 
means of speeding analysis for produc- 
tion control, eliminating the delays 
which, in the past, have permitted 
scrap and ruined heats. Moreover, this 
technique has gone far to lithit the func- 
tions of wet chemical analysis. 

Latest development is the installation 
of two industrial X-ray machines—one 
rated 250 kva, the other 150 kva—which 
will be employed for the examination of 
both aluminum and steel forgings and 
the control and development of tech- 
niques in processing. 

The pictorial section of this article 
shows views taken in various interest- 
ing departments of the plants men- 
tioned above and should give the reader 
an impressive view of the entire opera- 
tion, 





Keep up the flow of letters 
to the boys on the front. 
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For Our Secure Economic Future 


GIVE AMERICA HIGHLY SKILLED MEN 


Can America meet the ruthless economic challenge ofa war-exhausted 
world? — indeed she can! 

How ?—by creating a nation of highly skilled workers unmatched 
throughout the world! By teaching to unskilled men the skills that will lift 
them to better, richer living! By recognizing that unskilled labor add. 
nothing to a product except cost—and by insuring lowest cost through 
planned, engineered, mechanized materials handling. 

Clark Tructractor is conducting an exhaustive inquiry into the mate- 
rials handling requirements of post-war industry—in order to design 
better equipment to meet those requirements. You are invited to par- 
ticipate in that study by sending for a questionnaire concerning the 
post-war materials handling needs of your business. 

CLARK TRUCTRACTOR DIVISION, Battle Creek, Michigan. 
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FORK TRUCK 


 CLARKAT 


Through busy aisles, and from docks and 
faiebliness, theve huiky Clarkate haul trailer 
"trains carrying loads 20 times their own 
"weight. Twin front wheels assure stability. 


Fast, sturdy, easy to maneuver in close 
quarters, Clark Fork Trucks are on the job 
24 hours of every day—lifting, moving, tier- 


ing, stacking loads of 1000 to 7000 pounds. 


CLARKTOR-6 


At railway terminals and airports, across 
factory yards, the “Clarktor-6" is ideal equip- 
ment—hauling heavily loaded trailers. This 
all purpose heavy duty tractor with its six- 
cylinder engine, has a remarkable perform- 


ance record. 


Hectic FORK TRUCK 


Here is another consistent worker —Clark 
Fork Truck electric powered. Compact 
and rugged, with smooth, even power, it 
handles loads from 1000 to 7000 pounds, 
saving vital man-hours and money. A better 


unit at a lower price. 
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BLIND RIVETING PROCESS 


FRONT AND REAR AXLES 
FOR TRUCKS AND BUSSES 
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New Products 


(Continued from page 44) 


col is recommended for hogging and 
heavy-duty cutting on high alloy steels, 
heat-treated bar stock or forgings. Its 
red hardness enables it to hold a keen 
eutting edge at very high tempera- 
tu This grade is used only for 
solid tool bits. Grade 6 with 20 per 
cent cobalt is especially recommended 
for rough turning work, as well as fine 
finishing at speeds too high or on ma- 
terial too abrasive for H.S.S. Tool 
Bits. Its red hardness is greater than 
that of Grade 5. This grade is avail- 
able in solid tool bits as well as tipped 


joth grades of Borcoloy can be 
ground with ordinary tool room equip- 
ment, using a medium fine or fine grain 
wheel with medium hard bond. 


Foot Operated Switch 


General Control Company, Boston, 
Mass., offers a new foot switch for 
actuating one to eight circuits. Desig- 
nated the Model “MF,” this is said to 
be the flattest foot switch ever manu- 
factured. The foot rest is only % in. 

ove the floor, and it requires only 





Model “MF” foot switch 


1/16 in. throw. This allows the oper- 
ator to support his whole foot nearly 
at floor level. 

The Model “MF” is constructed to 
withstand severe use. It is splash and 
dust proof so that factory conditions 
cannot affect its life or limit its appli- 


cations. 


Dual Purpose Safety Nut 


dual-purpose safety nut has just 
been brought out by the Simmons Ma- 


aes 





CKED POSITION UNLOCKED POSITION 


ety nut made by Simmons Ma- 
chine Tool Corp. 


December 1, 1944 


chine Tool Corp., Albany, N. Y. This 
safety nut operates on the principle 
of the engagement of a snap ring in 
one of a number of longitudinal serra- 
tions in the bolt thread. With seven 
serrations on the bolt thread, there are 
14 locking positions per revolution of 
nut. It can be used on any length 
thread and may be locked or unlocked 
by a flip of the locking ring. 

The serrations in the bolt thread are 
eut by an internal broaching tool. This 


broaching tool is designed for use in 
close quarters, and may be hand-oper- 
ated in the case of pre-assembled parts. 

Used as a stop nut, the serrations in 
the bolt thread are not necessary. 
When the nut is tightened and the 
locking ring snapped in lock position, 
the spring pressure provides a_ stop- 
ping action. 


Compar Moldings 
Immune to Oil 

Compar washers, seals, gaskets, dia- 
phragms and similar flexible moldings 


are being turned out for a_ wide 
variety of industries by Resistoflex 


STROM steeL BALLS 


Strom Metal 


Balls are now 


being used in the vehicles of 


i war. But in the peace to come, 


they will again be dedicated 


to the designing and building 
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of better methods for air and 


automotive transportation. 
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STEEL BALL CO. 


1850 South 54th Avenue « Cicero, Illinois 
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Corporation, Belleville, N. J. Though 
the first moldings of the vinyl deriva- 
tive were not compounded to take the 
place of rubber, it has now been dem- 
onstrated that compar out-performs 
rubber in many applications where its 
use has now become standard. Molded 
compar is capable of any number of 
variations which give the exact degree 
of flexibility, elasticity and abrasion 
resistance required for each particular 
application and is widely used in such 
fields of manufacture as machine 
tool, radio, automobile, aviation, Diesel 
engine, X-ray, road-building machin- 
ery, air-conditioning and refrigeration. 


Two New Firestone 
Developments 


The Firestone Tire and Rubber Co., 
Akron, Ohio, has developed a plastic 
moistureproof packaging film which is 
produced by adding a specially devel- 
oped moistureproof chemical to Velon, 
the company’s new plastic. The film, 
which can be transparent or in any 
color, is said to be a satisfactory sub- 
stitute for film made with natural rub- 
ber. 

Another new Firestone development 
is an adhesive for bonding synthetic 
rubber to metal. This cement can be 
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In resuming post-war manufacture, no buyer can afford to gamble with inferior 
sources of supply . .. Consequently—we urge you NOW to choose ‘‘Chicago Screw” 
as your source for Precision Screw Machine Products. 

With our up-to-date production equipment, plus modern inspection tools and 
methods, backed up by 72 years of experience—we have the “Know How” for 


producing your toughest jobs. 


Under one roof, we have complete facilities for producing the most intricate parts 
(or the simplest)—}%" to 5” diameter and any length— 
from any type of material—in unlimited large or small 
quantities ... Let our mental and physical capacity help 
make your post-war problems easier! 


THE GHicaGo Screw Co. 


ESTABLISHED 


1026 SO. HOMAN AVENUE 


1872 


CHICAGO 24, ILL. 





used on metals which formerly had 
be brass plated before they could 
bonded to synthetic rubber, and 
aluminum. 


Solderless Wire-to-Wire 
Connecting Device 


The Bee terminal block, a solderless, 
wire-to-wire connecting device, is gq 
connector strip with practically any 
desired number of terminal posts— 


Bee terminal block 


each terminal post capable of handling 
from two to as many as eight wires 
in the smaller ranges. 

The binding post stud has a slotted 
channel, the wires being held in this 
channel between a top clamp or shoe 
built into the nut, and a lower clamp 
or shoe which is secured in the base. 
This arrangement is said to lock every 
wire to a wire, firmly in position, in 
a vibration proof and low resistance 
connection, without danger of loose 
strands getting away. 

These blocks are made by the L. §. 
Brach Manufacturing Corp., Newark, 
N. J. 


Disintegrator for 
Broken Tools 


The Drafto metal disintegrator, 
which removes broken tools embedded 
in dies and work pieces, is a self-con- 
tained, portable unit. It operates on 
any 110-volt, 60-cycle power source. 
According to the manufacturer, Draft 


Drafto metal disintegrator 


Corporation of Cochranton, Pa., any 
metal can be disintegrated by means of 
a vibrating are centering directly over 
the embedded material. A_ special 
coolant assists disintegration, helps 
cool the electrodes and prevents heat 
distortion. The rate of disintegration 
varies according to the hardness ané 
size of the metal being extracted 
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A NEW PRODUCT | 


BY F.L. JACOBS CO. 








FL. JACOBS 


DIVISIONS: 
DALLAS PLANT, Detroit, Michiga® 


GRAND RAPIDS METALCRAFT DIVISION SUSPENSION 
Grand Rapids, Michigan 


SUBSIDIARIES: ; 

PARTS MANUFACTURING CO., Traverse City, Saag e 

AIR-TRACK MANUFACTURING CORP. CONTINENTAL DIE CASTING cone. : 
College Park, Maryland Detroit, Michigan - 
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eliminates need for thinners 


in aircraft dopes—cuts number of coats by 73! 


HERE’S a real revolution going on in aircraft dop- 
Ting procedure. And it is all due to Thermotite* 
and Sherwin-Williams P*D*F* (Pre-Doped Fabric). 
An unbeatable combination for increasing production 
— because Thermotite substitutes heat reduction 
for thinners. 

With Thermotite*, you can forget the use of 
thinners entirely. Need for highly critical thinner is 
eliminated by the modern Thermotite* Process. 

Because no thinners are used, dopes applied by 
the Thermotite* Process are thinned down, not 
thinned out. No liquids have “cut” their covering 
power. Result: They build to six-coat films with 
three coats...save hours of time and labor as well 
as volumes of materials! 

Thermotite* is a tested and proved superior 
method of dope application. It is now in use in 
many aircraft plants. 


Saves Time and Labor! 


Never before Thermotite* have aircraft dopes been 
applied with such revolutionary speed, efficiency, 
economy! Valuable savings in time and labor are 
possible— around 50% when surfaces have not been 
pre-doped and as much as 66%4% in the case of 
pre-doped fabrics. With lacquer dopes requiring 
from 30 to 45 minutes drying time for each coat, 
simple arithmetic shows how many hours of time 
can be saved per doping job. Furthermore, between- 
coat sandings are also eliminated — saving still more 
hours! 

Want to know more about Thermotite*, the 
new and improved method of dope application? 
Full details and list of users are yours for the asking. 
Just get in touch with any Sherwin-Williams tech- 
nical representative located neer you. 


*Thermotite and P* D*F*—Trece-rmearks les. U. S. Pat. Off 





SHERWIN-WILLIAMS 


FOR QUICK ANSWERS TO YOUR WARTIME AERONAUTICAL FINISHING QUESTIONS 
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Thermotite Unit Interior View 





1. Metal cabinet 
. Heater casing 


. Dope intake valve 


> ww WN 


. Air motor operat- 
ing valve 


5. Dope return valve 
from spray gun 


6. Dope to spray gun 
valve 

7.Pump to heater 
return valve 


8. Circulating pump 


9. Air motor to pump 
flexible coupling 


10. Air motor 


11.Cabinet safety 
drain pipe 

12. Cabinet air intake 
vent 


13. Temperature gauge 
bulb 


14. 


15. 


19. 


20. 


21. 


22. 


23. 


24 


25. 


26. 


Paint line to auto- 
matic air vent 


Condensate drain 
line 


. Steam trap 


. Condensate line to 


trap 


. Thermostat ad- 


justing screw 


Automatic air and 
vapor release valve 


Steam pressure 
regulator 


Steam pop safety 
valve 


Steam loop to 
pressure gauge 


Thermostat valve 


. Air line to auto- 


matic vent 
Capillary line to 
temperature gauge 


Paint pressure 
gauge line 





SHERWIN-WILLIAMS 


ZINC CHROMATE PRIMER 


Superior quality permits 300°) reduction — 
helps keep production lines moving! 


Here’s the Zinc Chromate Primer that’s preferred by 
America’s leading aircraft plants. It’s Sherwin-Williams 
Formula No. 70110, U.S. Government Specification 
AN-TT-P-656b, developed for better-than-required 
performance! 

Even when thinned out 300%, there’s no danger of 
Sherwin-Williams Zinc Chromate Primer “‘kicking-out”’ 
if used in a properly regulated dip tank...it’s the 
plus quality that permits this exceptionally high 
reduction! And with good tank stability assured, sub- 
stantial gains in output are possible. Primer goes 
farther, too, giving greater economy in use. 


Dries in 5 Minutes! 


Quick drying power also contributes to the time-and- 
labor-saving features of Sherwin-Williams Zine Chro- 
mate Primer. Only 5 minutes required. 


Dependable! 


For complete resistance to water, maximum protection 
against corrosion and high resistance to lacquers at 
all drying periods— you can depend absolutely upon 
Sherwin-Williams Zinc Chromate Primer. Its better- 
than-required speci- 
fication quality is a 
positive guarantee of 
superior perform- 


ance. 
& 


WRITE 
FOR DETAILS 
a 
There’s no obliga- 
tion. Address The 
Sherwin-Williams 
Company, Cleveland 

1, Ohio. 





VIATION FINISHES 


ITE, WIRE, OR PHONE THE SHERWIN-WILLIAMS COMPANY, CLEVELAND 1, OHIO 


embe, 1, 1944 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 











89 































New Products for Aircraft 


(Continued from page 40) 


Portable Bilge and 
Refueling Unit 

The new Romec Model RG-4635-B, 
made by the Romec Pump Co., Elyria, 
Ohio, is a two-purpose pumping unit 
for refueling of aircraft at remote fuel 
caches or the removal of bilge water 
from the hull and pontoons of sea- 
planes. This electrically driven unit 
comprises two Romec  non-pulsating 
positive displacement rotary pumps, 
both with off-set rotor, sliding blades, 






DON’T GUESS 
...we'll tell you 


This is a “cut-away” view, actual 
size, of the VISCO-METER* 

6 ounces of precision equip- 
ment which, when installed on 
any engine... gasoline or Diesel 
...becomes the protector or 
“watch dog” of engine lubrica- 
tion. Through a gauge (not 
shown) the engine operator has 


4 





a constant visual report indicat- 
ing whether or not the engine 
and all its working parts is 
being adequately lubricated. 
VISCO-METER’S*, exclusively, 
have been rendering this valu- 
able service since 1928. They’re 
available again for peacetime 
engines. 








mn The \ 
yisco-METER | 
\ 
\ 
an oa vonrets a ane \ 


\ ..and this is a booklet we have prepared to 


tell every design engineer, manufacturer, dis- 
tributor, or user of gasoline and Diesel engines 
the entire story of VISCO-METER*. Write, 
wire or phone for your copy. If you say so, a 
VISCO-METER* engineer will deliver it. 





r ants 


—_— 


VISCO-METER 


CORPORATION 


BUFFALO 7, N. Y. 


*Fully covered by U. S. and Foreign Patents 





and rocker seals, and a G.E. Motor, 
The drive end of the motor is equipped 
with an adapter gearing for both 
pumps, which are selectively driven— 
one pump being engaged and the other 
disengaged, simultaneously, by a hand. 
operated shift lever. 


Special Tool for 
Installing Shock Rings 

A simple means of installing shock 
rings on Piper Cubs and Taylorcraft 
is now being produced by LaPointe 





Engineering Company, Unionville, 
Conn. Called the LaPointe shock ring 
jimmy, the device is a curved steel bar 
with a swivel head which fits the end 
of retaining arm on the shock strut. 
One end of the bar is slipped through 
the shock ring, the head on the other 
end is fitted to the retaining arm, and 
(Turn to page 92, please) 


Lightweight, Heavy-Duty 
Gear Housing of Bakelite 





OE Sy 


A new development in U. 8, Army 
aircraft is the housing of motor 
gears for retractable landing lig/its 
in a three-piece case of Bakelite 
high impact - resistant phenolic 
molding stock. The three sectious 
two of which contain molded-in 
metal inserts, are produced by !e 
Plastic Research Laboratories j0F 
the Grimes Mfg. Co., Urbana, Oh >». 
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i PUT YOUR RECONVERSION PLANS IN ACTION QUICKLY 
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WITH LOW COST 
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RECONVERSION will not be a mere return to prewar production. . 
The use of new materials and new methods will increase the deinand 
for high quality Blueprints delivered quickly at low cost. 


PEASE BLUEPRINTING MACHINES will provide these necessary 
Blueprints in volume and on time. Unparalleled in performance, 
fast and economical in operation, they require less attention and 
make sharper, clearer, more contrasty prints than any other tracing 
reproduction machine. Pease Blueprinting Machines are noted for 
their speed (Pease “22”, not illustrated, produces prints at 30 feet 
per minute or more) and for their low cost, quality production . . . 
fine prints as low as one cent (or even less) per square foot. 


PEASE SENSITIZED PAPERS, for use with any Blueprinting or Whiteprinting 
(Dry Direct Process) machines, are uniformly dependable for producing 
quality Blueprints, Blueline Prints, Brownprints (Negatives), Brownline 
Prints and Multazo Whiteprints. 


Ask for descriptive literature and prices today. 


THE (. F.. PERSE CORBPART 


2635 WEST IRVING PARK ROAD + CHICAGO 18, ILLINOIS 





FW ase Pliepriiling Machines for all hinds of racing Reproductions 


[ES De ember 1, 1944 When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 91 








———— = 





At OTTONE SE SOE IT 


SST ET TES SS ST 














Here’s another example of how 
Western skill solved a tricky problem in 
aircraft small parts-making 


@ It’s an airplane carburetor float needle and of 
course it must work perfectly — nothing less will 
do. But when it was lapped at assembly with its 
mating piece, the abrasive action wore a tiny 
groove at the seating line. Not good in a plane 
that’s miles from its base chopping up Nazi trans- 
port — it would have a tendency to stick. But 
Western engineers worked out an ingenious grind- 
ing operation that eliminated the lapping entirely, 
with smooth finish precision results that met the 
specification of individual dry-seal vacuum tests 
— airtight support of a 10” mercury column... 
This kind of skill can be highly valuable to you 
now, but especially postwar. It is not expensive 
— get our quotation on your next need. " 
Western Service is Complete 


We manufacture special precision screw 
machine products to specifications. Machine 
capacity ranges from '%” to 454” round, 
with complete equipment for ail. types of 
secondary and processing operations, in- 
cluding precision grinding, heat-treating, 
hardening and pentrating. 





a __hireraft Products Division 








Western Automatic 


Machine Screw Company 


Elyria, Ohio, U.S. A. 


eS Parts and Assemblies Since 1873 
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then the end of the bar drawn up and 
over the shock strut. The shock ring 
slides down the handle, over the head, 
and into place. Smooth construction of 
the bar, and special design of the head, 
are said to prevent cutting, fraying or 
twisting. 


Triptane a Superfuel 


(Continued from page 35) 


tive supercharged engine with varied 
amount of supercharge pressure for 
some fuels. Here the concern is with 
the upper range of fuels, and _ igo- 
octane of 100-octane number is near 
the bottom of the chart. The power 
obtained with leaded triptane is nearly 
three times (performance index num- 
bers) as great as with iso-octane. 

The history of triptane (trimethy] 
butane) is an interesting one. It was 
first made as an individual chemical 
compound by Chavanne, a Belgian, in 
1922. It was again made by the Ethyl 
Gasoline Corp. and first tested in gaso- 
line solution in an engine in 1926, inci- 
dental to the molecular structure inves- 
tigations in the General Motors Re- 
search Laboratories, when it was first 
recognized as being an outstanding fuel 
component. It has been made by the 
laboratory methods of the Grignard re- 
action at various times for engine test. 

But triptane suffered from the limi- 
tation that it could not then be made 
cheaply in quantity. About 1939, some 
300 gallons of the compound was pre- 
pared by the Dow Chemical Co. for the 
Ethyl Corp. by the rather laborious 
Grignard laboratory method using me- 
tallic magnesium, at a cost of about 
$35 a gallon. This amount was made 
for possible use as a standard fuel; 
and for the compound trimethyl butane, 
the coined name “triptane” was sug- 
gested by Calingaert. The triptane 80 
produced was subjected to engine tests 
at various laboratories. It was tested 
at Wright Field in 1941 in a full-scale 
aircraft engine, and found to be sv- 
perior to any other fuel previously 
tested. 

Obviously, in order to have triptane 
available in quantity at a reasonable 
price for experimental use in an ex- 
tensive engine program, it was neces- 
sary to have a better method for making 
it, and in order to evaluate it as a spe 
cific fuel component, it was also neces- 
sary to have it reasonably pure. 

Following a series of researches in 
the General Motors Laboratories it was 
found that pure triptane can be made 
by a relatively simple procedure, the 
specific character of which cannot be 
disclosed at this time because of se 
crecy orders. After progressing through 
laboratory development and a small 
scale pilot plant, a larger-scale pilot 
plant to make up to 5 or 10 barrels of 
triptane a day was built. This was 
done with the approval and assistance 
of the War Department and the Army 
Air Forces. It was completed in late 
1943, and by January, 1944, had Deen 

(Turn to page 96, please) 





limi- 
made 


tested 
-scale 


any a turret lathe 

operator must have wished, 

at times, that he were like 

the six-armed deity of the 

Hindus, for faster-cutting tools have greatly 

increased the productivity of these machines 

and the burden upon the operator. The 

necessity for simplified controls to save waste 

motion and operator fatigue is, therefore, 
imperative! 


























JONES & LAMSON 


MACHINE COMPANY 
Springfield, Vermont, U.S.A. 


December 1, 1944 
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jones & Lamson Universal Turret Lathes are 
designed not only to take full advantage of 
the fastest-cutting tools, but also to give every 
mechanical aid to the operator so that he can 
operate to the maximum capacity of the 
machine without undue fatigue. 


We show here some of the man-saving, time- 
saving features built into these machines. 
Write to us for more detailed information 
and descriptive literature. 


























Manufacturers of: Universal Turret Lathes * Fay 
Automatic Lathes * Automatic Double-End Milling 
and Centering Machines + Automatic Thread 
Grinders + Optical Comparators » Automatic 
Opening Threading Dies and Chasers. / 
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Enemy aircraft approaching!”... 
and it’s touch and go for the flattop 
fighters! Out where a delay of sec- 
onds could sink the ship, Jack & 
Heintz starters are famous for sure- 
fire performance. And wherever 
touch and go starting is vital... in 
arctic cold or tropic heat or desert 
sands . . . these starters are pitting 
terrific stamina against the toughest 
battle conditions. 


Brush life, for example has gone 


up from 500 cycles of operation to 
17,000. Operating range is now 
from 65 below zero to 165 in the 
sun. Jack and Heintz engineering 
has cut starter weight in half... and 
boosted starter life far beyond pre- 
vious records. 

These improvements . . . and 
others like them in the automatic 
pilot, in flight instruments, genera- 
tors and retraction motors ... are 
traceable to two distinct Jack & 


Buy More War Bonds and Stamps 






Heintz assets: an engineering staft 
that begins where usual thinking 
stops; and manufacturing techniques 
and revolutionary methods that set 
completely new standards in pre- 
cision production. 


So valuable in war, this ability 
. . . these methods hold great new 
things in store for peacetime avia- 
tion. Watch for the fulfillment of 
their promise. 


Jack & Heintz, Inc., Cleveland, Ohio, manufacturers of Aircraft Engine 


Starters, Generators, Gyro Pilots, Gyro Flight Instruments, Magnetos, Motors. 


{ 
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in operation producing triptane in 
somewhat better than expected yields 
and with a purity of about 99 per cent. 


Use of Triptane 


On this sample, it is hoped to be 
able to obtain enough data to evaluate 
in a thoroughly comprehensive manner 
the possibilities of triptane as a fuel, 
both pure and blended with other 
fuels, and including work on actual 
flight tests in airplanes. Such tests 
are under way at Wright Field at 
Dayton, at the Aircraft Engine Re- 
search Laboratory of the National Ad- 
visory Committee for Aeronautics in 
Cleveland, at the Allison Engine Di- 





vision of General Motors Corp., and 
at the General Motors Research Lab- 
oratories. 

A considerable number of engine 
tests have already been run in a va- 
riety of single-cylinder as well as multi- 
cylinder engines. They demonstrate 
the remarkable gains that can be made 
in the fuel-engine combination. The 
magnitude of such gains depends upon 
the particular engine and conditions of 
operation, and with triptane containing 
added tetraethyl lead they have 
amounted to as much as four times the 
power and to as much as 25 per cent 
gain in fuel economy over iso-octane or 
100-octane gasoline. The gains, under 
extremely severe engine conditions, may 
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SPRINGS 


FOR 
QUALITY 
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to Tuthill Springs. 


recommendations. 


TUTHIL 








Why we recommend TUTHILL 
as a Quality Spring— 


QuALiTY is its own best argument. It proclaims in ser- 

vice the fact that it embodies the best in design, 
materials and workmanship. lt is the thing most desired 
by user and manufacturer alike—the binding link in service 
and good-will. Here's why we claim Quality for TUTHILL: 


|. Material control. Each shipment of steel from which 
Tuthill Springs are made is inspected to see that it con- 
forms to S. A. E. standards based on chemical analysis. 


2. Superior heat treatment, pyrometer controlled, in- 
sures right tempering, correct hardness, toughness and 
resilience. Continuous heating and tempering furnaces, 
modern in every way, temper and toughen Tuth 


3. Shot blasting. New conveyor type of Shot-Peening 
equipment is used to give added strength and longer life 


4. Experience. Sixty-four years of constant progress in 
improved methods and heat treatment insures exceptional 
performance under all load and service conditions. 


TUTHILL not only manufactures a complete line of stand- 
ard leaf-type springs, but also makes to order special types 
of springs to meet your specifications. Advise your require- 
ments and let our engineers submit specifications, with 


Submit your Spring problems with details 


ill Springs. 


SPRING COMPANY 


763 W. Polk St. 
CHICAGO 7, ILLINOIS 




















also be very much less than those men- 
tioned. And this fact again emphasizes 
the circumstance that the production 
of power is both a fuel and an engine 
problem. Fig. 3 shows data obtained 
on a specific and probably reasonably 
representative single-cylinder engine in 
the General Motors Research Labora- 
tories. A 12-cylinder Allison airplane 
engine has been operated on triptane 
blends at an output of well over 2500 
hp, although the rated take-off horse- 
power with 100-octane aviation gaso- 
line is about 1500 hp. 

Such utilizations of triptane are pri- 
marily related to the power develop- 
ment of an engine or how much fuel 
and air can be burned in the engine. 
A more fundamental advantage of 
fuels free from knock such as triptane 
lies in using them to produce more 
work per pound of fuel or higher ther- 
modynamic efficiency, as by the use of 
higher compression ratios. 

Studies are under way to evaluate 
the commercial possibilities of trip- 
tane and related compounds, with some 
preliminary indication that the value 
of the fuel may justify the present pro- 
jected cost per gallon, which is rela- 
tively high as compared with fuels of 
lower quality. More importantly, an 
engine development program is contem- 
plated to see what may be done with 
engines and their applications to vari- 
ous uses, once the barrier of uncon- 
trolled combustion has been removed 
to such an important degree. The ob- 
jective is to find the best combination 
of engine and fuel to give the greatest 
value per total dollar, irrespective of 
what form it may take. This phase 
of the problme is how to design en- 
gines to take advantage of their greater 
possibilities. 


New Name for Celanese 
Selling Organization 


Celanese Corporation of America an- 
nounces that the name of the selling 
organization for its plastics products 
has been changed from Celanese Cellu- 
loid Corporation to Celanese Plastics 
Corporation. This move rounds out the 
sales organization of the company in 
the related fields of textiles, plastics 
and chemicals. 

Celanese Celluloid Corporation was 
formed in 1941 as a sales subsidiary 
when the original Celluloid Corporation 
was merged into Celanese Corporation 
of America as the plastics manufactur- 
ing division of the company. 


Vinyl Resin Coated 
Cotton Fabric Aprons 


A line of lightweight laboratory and 
industrial aprons made _ with hig! 
grade cotton fabric and a vinyl resin 
coating is announced by the B. F 
Goodrich Company, Akron, Ohio. 

The aprons are said to be particu 
larly well suited for operations in la 
boratories, battery shops, metal plater 
and machine shops. The vinyl resi 
coating makes the aprons waterproo! 
acid proof, alkali proof, oil and greas 
resistant. 
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Soon he'll be home from the wars—triumphantly home 
... to what? 


The cold facts are these: 


Nearly one-third of our fighting men are returning to 
“homes” that are without running water... 35 per cent 
of the dwelling units in this country are without sanitary 
plumbing or bathing facilities of any kind... and 
American slums have bred the highest rate of juvenile 
crime in our history. 

in short, there’s still a war to be won here at home! 


Our weapons are the mightiest on earth. Our manu- 
facturing productivity is equal to half the world’s 
total capacity ... our basic economy and our currency 





HERO«:: 





are sound ...and our faith in the American Ideal is 
stronger than ever before. 


The time to start fighting that war is now. Delay could 
mean defeat, and the loss of-all that our sons have 
fought and died for. Victory will mean a great new age 
of peace and prosperity, with jobs and security for all. 


The engineers of the basic machine tool producers can 
help the men of government and of industry to win that 
victory....to plan now the reconversion of our tre- 
mendous wealth of resources, skills and machinery to 
all-out production for a better America. 


One of these engineers is a Bryant man. We urge you 
to call him in today. 


SPRINGFIELD 
VERMONT, U.S. A. 
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OFURNACES 


For Every Industrial Heat Treating Process 








We Build the Furnace to Fit the Job 


For Sintering Powder Parts 





Pressed metal powder prod- 
ucts are sintered continuously 
in the EF special atmosphere 
roller hearth furnace shown 
at left. Heats 800 Ibs. per 
hour. Other EF installations 
are fusing powder metal on 
strip, etc. 


For Brazing and Soldering 





Aluminum, brass, copper and 
steel assemblies are being 
joined in EF continuous and 
batch type furnaces. Strong, 
leak-proof joints are made 
and the complete assemblies 
are discharged clean and 
bright. Send for circulars. 


For Hardening Small Parts 





175 to 2000 lbs. of small and 
medium size parts and prod- 
ucts per hour are scale free 
hardened in EF continuous 
chain belt furnaces such as 
shown at left. We build them 
either electrically heated or 
fuel fired. Send for circulars. 


Rotary Hearth Furnaces 





Various sizes and types for 
heating billets for rolling, ex- 


truding, etc.; heating for 
forging, and various other 
heating and heat treating 


processes. We build them fuel 
fired or electrically heated. 
We solicit your inquiries. 








FURNACE 


OIL, GAS or 
ELECTRIC. 


For Every Heating and Heat Treating Process 


Aluminum Brazing Carburizing 
Annealing Drawing 
Billet Heating Enameling 
Bright Annealing Forging 
Bright Hardening Hardening 
Copper Brazing Malleablizing 


Controlled Atmosphere 


SALEM, OHIO 


Silver Soldering 
We Build the Furnace to Fit Your Job 


THE ELECTRIC FURNACE CO. 


Nitriding 
Normalizing 

Seaking Pits 
Scale-Free Hardening 
Quenching Machines 
Ceramic Kilns, etc. 
Process Heating 











98 





Blueprints and Drawings 
Copied on Microfilm 


The use of microphotography for 
copying blueprints, drawings and plans 
of all types appears to have a bright 
postwar industrial future. In addition 
to the reduced cost of microfilming 
as compared with blueprint costs, stdr- 
age and transportation problems are 
considerably less. The Navy Depart- 
ment has been one of the pioneers in 
this type of work and microphotog- 
raphy is playing an important part in 
the work of each of the Navy’s bu- 
reaus. This development points to ap- 
plication of the art to peacetime in- 
dustrial practice. 

In one of the early stages of its use 


by the Navy, a Naval officer, leaving 





Washington by air for duty at Pearl 
Harbor, tucked a roll of microfilm in 
each pocket and was off. Three days 
later the two reels, each containing 
tiny reproductions of 500 engineering 
drawings, were at the advance base. 
Mechanics consulted the film, then 
made urgently needed repairs to a ship 
which had been unable to return to 
action until then. Had they been on 
paper instead of film, those plans 
would have weighed 128 lb, obviously 
too heavy to fit into the officer’s pockets 
and too bulky to go by plane without 
displacing a passenger vf some high 
priority cargo. 

Now, however, film rarely needs to 
be rushed to the side of a damaged 
ship or plane. Instead, the plans are 
ready and waiting when she arrives 
for repairs, for the Navy is steadily 
sending to advance bases, tenders, air- 
craft carriers and repair facilities in 
general, microfilm copies of the plans 


| of any ships or planes which might re- 


quire assistance. 

Portable projectors or large film 
readers are supplied to repair facili- 
ties receiving microfilm copies of en- 
gineering drawings. Larger facilities 
also receive a microfilm enlarger for 
making paper prints of any required 
drawing. Indexes to the film are pro- 
vided either on the film itself or in 
booklets packed and distributed with 
the film. 

From available information it ap- 
pears that the Bureau of Ships has 
used microphotography to its maximum 
extent. This Bureau has its own micro- 
film unit which prepares and indexes 


| the drawings for filming and also dis- 


| tributes the film. 


The Bureau supplies plans of every 
Diesel engine to tenders and the larger 
Navy yards and advance bases, each 
of which is equipped with a reader and 
enlarger. Aboard each ship of mine 
sweeper or larger class is a complet: 
set of plans of the Diesels installed ir 
each. 

Microfilming of machinery and elec- 
trical installation plans of ships al 
ready in commission and still in active 
usé was begun with destroyers on Jul) 
3. About 120,000 copies.of machiner: 
indexes now are being distributed t 
spare part distribution centers, ad 
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VICKERS ENGINE-DRIVEN. 
_ VANE PUMP 


Another Feature of 


HYDRAULIC POWER STEERING 


Providing effortless, positive, and shockless steering of even 
the heaviest vehicles, Vickers Hydraulic Power Steering has 
been in use under the most adverse operating conditions for 
the last 14 years. The hydraulic system is protected against 
overload by the relief valve which limits the maximum hydrau- 
lic pressure of the system. The pump and booster are thus 
protected against damage from excessive pressure and the 
linkage system from abuse. With Vickers Hydraulic Power 
Steering, road shock thrusts are transmitted to the frame of 
the vehicle instead of to the steering gear. 


Among the many other advantages of Vickers Hydraulic Power 
Steering are: greater driver efficiency by reducing fatigue to 
a minimum, easy application to existing chassis designs, wheel 
“fight” is impossible, greater road safety, and automatic lubri- 
cation. Ask for new Bulletin 44-30 for all the facts about the 
Vickers Hydraulic Power Steering System. 





VICKERS Incorporated 


1428 OCAKMAN BLVD. + DETROIT 32, MICHIGAN 


Application Engineering Offices: CHICAGO « CINCINNATI « CLEVELAND « DETROIT 
LOS ANGELES *« NEWARK ¢ PHILADELPHIA «© ROCHESTER *« ROCKFORD 
TULSA © WORCESTER 





SYSTEM 


sag Dun 


Representative Applications 


+ WICKERS 


HYDRAULIC 
POWER 
STEERING 
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vance bases and tenders. Blueprints 
covering complete plans for all new 
construction are sent from the ship- 
yard to the Bureau of Ships, which 
makes microfilm copies for distribution 
to Navy yards and bases. Hull plans 
for all PT boats, patrol craft and 
landing craft are now on microfilm. 
Eventually this will cover all ships. 
All recent classes of submarines are 
being supplied with film in either reel 
or cut form. Cut film is supplied in 
specially designed cabinets. All altera- 
tions also are being sent out periodical- 
ly on cut film. 

The Bureau of Aeronautics has a 
microfilm unit similar to that of the 


Bureau of Ships and sends to over- 
haul and repair facilities, including 
aircraft carriers, microfilm copies of 
drawings for every type of plane. 
These copies are made in the plant of 
the contractor. 

All carriers are now supplied with 
microfilmed drawings of the aircraft 
that are based in them. Some planes 
require as many as 20,000 plans, all of 
which can be included in 25 rolls of 
microfilm. More than 30,000,000 filmed 
drawings of aircraft have been sent 
out. 

All technical changes now are being 
microfilmed in the Bureau of Aeronau- 
tics as they occur and airmailed every 








Valuable Parts 


of all kinds 
WITH 


\, WEDGE J 





PROTECTORS 


There are many impor- 
tant parts, threaded or not 
threaded, that can be pro- 
tected against damage in 
handling, storing or ship- 
ping. with WEDGE Protec- 


tors. We specialize in this 


work, consult us about any 
unusual or difficult prob- 
lem of this kind. 





Patent No. 2,156,169 


Split Feature 
Patented 






eAnyone welding 





pipe should 
investigate 


WEDGE / 


If you weld pipe, in small or 
large quantities, WEDGE 
Chill Rings with the pat- 
ented SPLIT Feature will 
enable you to do the job 
FASTER and BETTER. 


They produce strong rein- 


forced joints—why not in- 
vestigate ? 


WEDGE PROTECTORS, INC. 


9540 RICHMOND AVENUE 


CLEVELAND 5, OHIO 














24 hours to facilities overseas and 
atloat. A daily average of 5000 pieces 
of vital technical information is thus 
being distributed. Microfilming of air- 
plane engines and turrets is now near- 
ing completion. 

In the Bureau of Ordnance approxi- 
mately 20,000 torpedo drawings are be- 
ing microfilmed, copies of which are to 
be sent to 165 Naval units ashore and 
ailoat. Approximately 6000 aviation 
Ordnance drawings have been filmed 
and negotiations are under way to 
microfilm approximately 700,000 addi- 
tional Ordnance drawings for simi- 
lar distribution. 

In the Marine Corps plans for all 
major guns, from the smallest to the 
largest, have been filmed. 

The Navy first tried microfilming 
for this purpose in 1942 as a means 
of speeding the return of American 
submarines to Japanese sea lanes. It 
has been found that engineering plans 
on film take up about one per cent of 
the space required for the same plans 
on blueprints. Microfilm thus makes 
it possible for repair facilities, in spite 
of transportation difficulties and lim- 
ited storage space, to receive and stow 
many times the number of plans they 
could accommodate in blueprint form. 


Briggs Plans for 
Postwar Expansion 

Floor layouts for peacetime automo- 
bile body manufacture have been com- 
pleted or are nearing completion at 
Briggs Manufacturing Co. and resump- 
tion of production is expected to be 
possible within three months after the 
Government gives the go-ahead signal. 
Present peacetime plans of the com- 
pany call for an eventual expansion of 
facilities that will provide capacity 
output 25 per cent above that of pre- 
war days. 

According to company officials, more 
than $39 million worth of Government- 
owned machinery, tools, dies, and fix- 
tures, and another $39 million worth 
of Government inventory must be re- 
moved from the plants before bodies 
can be produced in large volume. 

War contracts held by Briggs indi- 
cate that the 37,800 persons now em- 
ployed in the company’s 11 plants will 
probably have steady work through 
next. March. 


Continental Motors 
Forms Export Dept. 


Continental Motors Corp. has estab- 
lished its own export department to 
provide first-hand supervision of sales 
and service of its internal combustion 
engines. A. §S. Bolthouse, assistant 
manager of the Muskegon Chamber of 
Commerce for 13 years in charge of 
trade expansion and industrial promo- 
tion, has been named manager of the 
department. His headquarters will be 
the general offices of the corporation at 
Muskegon. 
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IS THE TIME FOR 


VAPOR DEGREASING‘? 


TODAY is the time for vapor degreasing. 
Tomorrow, too. Because, in utilizing the 
chemical and physical properties of Tri- 
chlorethylene or Perchlorethylene and spe- 
cially designed equipment for rapid, effi- 
cient removal of metal parts, solvent de- 
greasing saves time, saves cost—is an all- 


time tool of industry. 


Yes, vapor degreasing has become a basic 
part of production flow lines. It has served 
to boost war production. And it will serve 
in peacetime, too, for commercial produc- 
tion of better products faster. It is an im- 


porta i. step in good cleaning practice. 


““METAL DEGREASING— STANDARD PRACTICES” 


This new booklet, prepared by Du Pont 
in consultation with equipment manu- 
facturers, outlines the fundamentals of 
safe and efficient operation of vapor de - 
greasing machines. Copies on request. 


BE INFLATION WISE! Don’t pay more than ceiling prices! 
Don’t buy on the black market! KEEP PRICES DOWN! 


OU PONS 


BETTER THINGS FOR BETTER LIVING 
-- THROUGH CHEMISTRY 


E. 1. pu PONT vr NEMOURS & CO. (inc.) 
. Electrochemicals Department : 
| Wilmington 98, Delaware 








THIS METHOD... 


Thoroughly removes grease and oil 
e. . 

from metal parts of any size or shape, 

usually in a minute or so. 


Produces parts clean, warm and dry 

ready for inspection, assembly, fur- 
ther fabrication or finishing of any 
type. 


Minimizes finishing rejects because 
“solvent reaches and removes grease 
and oil from deep draws, holes and 
places which are almost inaccessible. 


Reduces risk of damage to delicate 
e 
parts. 


Can be used alone or as a part of a 
° . 
process fiow line. 


Utilizes compact equipment that fits 
e. 
into small space. 


Consumes only small quantities of sol- 
vent. Contaminated solvent is recov- 
ered economically for re-use. 


‘Ises the absolutely pure vapors of a 

+ . 
non-flammable solvent as a cleaning 
medium. 


Simplifies cleaning procedure, is easy 
to operate as a process. 


70. Saves time and cost—in iis Own Op- 
“eration, and in the subsequent han- 
dling and finishing of parts. 


2 
ren 


_ Se Neper Sie is basic for good metal 
cleaning. For each job there is a suitable 
cycle or combination of treatments. In every” 
case, the final rinse in pure, uncontaminated 
solvent vapor assures positive removal of the 
last traces of grease and oil. 
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Design of Hat-Type Plate 


Stringer Combinations 


(Continued from page 32) 


va 


2 


e generally are less efficient than 

angular stringers. A slight slope, 

such as that required for rolling, is in- 
sequential. 

Advantage has been taken of the 
similitude characteristics of the com- 
putation procedure to limit the calcula- 
tions to stringers of 2-in. depth. By 
plotting the results of the computations 
in a dimensionless form, the design 
charts are made applicable to stringers 
of all depths. This explains the ap- 
pearance of the dimension t (t = plate 
thickness, a known dimension) in the 
parameters of the charts. 

[he procedure employed was to de- 
sign a number of plate stringer com- 
binations to conform to Equation (2). 
These combinations were grouped in 
sets of six, each set having the six 
basic stringers (i.e., the stringers of 
Fig. 1 with Ws = 1% and ts = 0.040, 
0.060, 0.080, 0.120, 0.140, 0.160), and 
constant t and te. Thus, six points on 
a curve were determined. Additional 
points were computed where needed. 

Computations were made in the fol- 
lowing order: 


a) b from Equation (1); 

b) p from b, t, and stringer section 
properties; 

c) L/VC from Equation (2); 

d) | by the method of Ref. 1 

e) L/(t-/C), P/(bt), and t/t. 


Hence, the quantities P/(bt) and t/t. 
were plotted against L/(tVC). The 
results plotted in this way are valid 
for stringers of any depth. The dotted 
lines on the charts indicate estimated 
limits of design proportions; that is 
to say, regions outside of these lines 
are considered to be of no practical in- 
terest because of abnormal stringer 
spacings, excessive t/ts ratios, unusual 
slenderness ratios, etc. In particular, 
the diagonal cut-off lines extending 
from the upper left to the lower right 
are determined by minimum allowable 
stringer spacings. Stringer spacings 
increase with the distances inside of 
these lines, 


V¥—Application of Design Charts 


Since the results of Art. II show 
that zero skin gage is generally the 
most efficient condition, the selection of 
the skin is not a structural problem, 
except in designing for shear strength. 
Aside from this, the choice of the skin 
thickness must depend on shop require- 
ments, aerodynamic considerations, etc. 
Accordingly, in the application of the 
charts, the skin gage is left to the dis- 
cretion of the designer. Likewise, since 
bulkhead spacings are determined by 
various design requirements and weight 
‘compromises, the length L is consid- 
ered to be an independent variable. 

For most applications of the charts, 
the design load per inch, P/b, is ap- 


December 1, 1944 


t = 0.091 in. 
P/b = 8000 lb/in. 
Stringer compression yield stress = 








proximately fixed by wing bending 
moments. 
charts in this case to obtain the 
optimum plate stringer proportions is 
best illustrated by an example: 


The method of using the 


Example 
EL = 36 in. C=1.85 
Material, 24S Alclad 


64,000 psi 





SPECIFY’ WESTERN FELT 


e Resiliency 

e Flexibility 

e Compressibility 

e Resistance to Water, Oil, 
Heat, Age, Alcohol, etc. 


The many properties of Western felt 
account for its versatility. Already 
widely employed as gaskets, chan- 
nels, washers, padding, mountings, 
thermacoustic insulation, wicks and 
seals, new uses for felt are being 
discovered daily. 

If you have any problem involving 
the possible use of felt, call on 
Western Felt engineers to help you, 
as they have so many others. There’s 
no obligation. Write us today. 


WESTERN FELT WORKS 


WHEN YOU NEED 


Plate compression yield stress = 57,000 
psi 
Determine the minimum equivalent 
gage and the corresponding plate 
stringer dimensions, using the best 
standard stringer available. 


Solution 


From the given conditions, 


L/(t-/C) 


These two values fix a point on each 
of the 64,000-57,000 design charts. On 
some of the charts, these points lie out- 
side of the limiting lines, and such 


= 314 and P/(bt) = 88000. 





4035-4117 Ogden Ave., Chicago 23, Illinois e Branch Offices in All Principal Cities 


WESTERN 


rgest Independent Manufacture 
Piha seer mace ig regoery wrt sity 
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charts are disregarded. The smallest 
H./t ratio which gives admissible 
dimensions is H,/t = 20, and the cor- 
responding curve parameter is te/t = 
2.07. The ratio H:/t = 22 gives a 
slightly heavier plate-stringer com- 
bination (te/t = 2.14), but it results 
in a stringer of standard depth. Ac- 
cordingly, the ratio H,/t = 22 is 
adopted. Then Hs = 2 in. and te = 
0.194 in.; ie., the weight of the plate 
stringer combination is equivalent to a 
flat plate of thickness 0.194 in. 

By using the chart H:/t = 22, the 
abscissa L/(t VC) 314, and the 


parameter t,/— 2.14, one obtains from 
the stringer-gage curves t/t: 1.15. 


Hence t, = 0.079 in. The best stand- 
ard gage t, is then 0.081 in. To con- 
form to the above dimensions, the fol- 
lowing values are selected from a 
standards book: 


H,=2, W.=1%, 
A, = 0.553, =p, = 0.746 


Then, from Equation (1), b = 5% in. 
Thus, the plate-stringer combination is 
completely designed. 

For a check, the value of P/b cor- 
responding to the above dimensions is 
computed by the method of Ref. 1, and 
is found to be 8270 Ib/in. Since this 
is somewhat higher than the design 
value 8000 lb/in., the stringer spacing 


t, = 0.081, 








Ingenious New 





New 9000° Arc Torch Can Be Used 
for Welding and Brazing All Ferrous 
and Non-Ferrous Metals and Alloys 


Now an arc torch that makes it possible to do most 
jobs electrically that previously were thought possi- 
ble only with gas. This attachment for arc welders 
provides an independent source of heat by means of 
two carbons. It is capable of producing intense heat, 
approximately 9000° F., over 2000° hotter than an 
oxyacetylene flame. Pure heat, no oxygen or gas to 
contaminate the weld. No pressure to force the molten 
metal away or blow holes in light sections. 


Developed to capitalize to the fullest on the time- 
saving advantages of electric welding, the new 
Mid-States 9000° arc torch can be used with any AC 
or DC electric welder. It opens up new horizons 
of service in this field, never before possible with 
an electrically operated instrument. 

New uses are being found every day for products 
that have been familiar to us for years. Wrigley’s 
Spearmint Gum, always enjoyed for its chewing satis- 
faction, is now proving with the fighting men over- 
seas many benefits which will be useful to you in 
peacetime. One of the big factors in mass production 
is the alertness and efficiency of the man on the job. 
The chewing of Wrigley’s Spearmint will help keep 
you alert and wide-awake during those work periods 
that, while seemingly dull and monotonous, call for 
watchfulness in order to get perfection in the final 
assembly. 


You can get complete information from Mid-States Equip- 
ment Co., 2429 §. Michigan Avenue, Chicago 16, lilinois. 
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Technical Methods |. ~~ 


4 Presented in the hope that they will 
prove interesting and useful to you. 











For BRAZING Steel, Cast Iron, Malle- 
able Iron, Copper, Brass, Bronze, and 
other ferrous and non-ferrous metals. 





For HEATING to Straighten or Bend, etc. 


Y-168 





may be increased slightly, say to 5% in, 

In some cases it may be desired to 
use the charts in other ways, as for 
example, to determine the load per 
chordwise inch which is permissible 
with a given reduced length L/VC, g 
given equivalent gage ts, and a given 
sheet gage t. However, no essentia] 
difference in the use of the charts re. 
sults from the choice of the inde. 
pendent variables. It is ‘clear that the 
charts may be used to study the effect 
of various skin gages and bulkhead 
spacings. The curves of the charts 
should not be confused with ordinary 
column curves, since t, and 6 vary on 
any given curve. 


Production of M-29C 


Amphibious Cargo Carrier 
(Continued from page 39) 


tachments, the vehicle is again tested 
in water—this time in a large bath in 
the yard. Here it is run under full 
power while tied up, again with inspee- 
tors swarming about the hull on the 
lookout for possible leaks. 

To touch briefly upon the mechanical 
details of the Weasel, it may be noted 
that the Champion engine is mounted 
in front, conventionally, with a pro- 
peller shaft drive to the differential at 
the rear. The driving axle is of two- 
speed type with a small auxiliary lever 
for shifting. In combination with the 
standard transmission this arrange 
ment offers a selection of six speed 
changes, forward, and two _ reverse. 
Steering is by differential brakes for 
each track. 

This brief commentary on the pro- 
duction of the Weasel has been con- 
fined deliberately to the fabrication of 
the hull and final assembly, inasmuc! 
as some of the mechanical units, par- 
ticularly the powerplant, are well 
known and were described in_ these 
pages some years ago. A sampling of 
interesting views in the body shop and 
on the assembly line, reproduced here, 
will give our readers an _ excellent 
visualization of how the job is done at 
Studebaker. 


Pontiac Assembling 
37-Passenger Buses 


Following conversion of the Pontiac 
final assembly line, Pontiac Motor Div. 
of General Motors Corp. is completely 
assembling large 37-passenger “parlor 
coach” buses urgently needed to keep 
the hard-pressed interurban transpor 
tation system operating. The buses 
are being assembled for the G.M. Truck 
and Coach Division. Two floors of the 
Pontiac assembly plant are required fo" 
the job, with fronts, backs, and tops 
assembled on the second floor and le” 
ered to the first floor where they 4 
joined with side and body assemblies. 
The buses, 35 ft long and with al!-met#! 
body construction, are powered %Y 
G.M.C. six-cylinder 153%-hp engines. 
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ne, Oe First in Quality—The highest-octane catalytic cracked aviation base 
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done at Houdry licensees will enter the post-war competition for motor fuel 
markets well armed. The proved efficiency of their processes is en- 
hanced by the sustained engineering support of Houdry Laboratories, 
which make available improved operating techniques as well as pilot- 
lant evaluation of crude stocks to assure maximum ields. 
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“Includes capacity now serving the war program by 
improving aviation fuel quality through retreating. 
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VITAL CONTROLS ARE C-D INSULATED 





THIS DILECTO 


part is used to identify con- 
nections as well as to mount 
and to insulate them. Good me- 
chanical and electrical prop- 


erties 





THIS DILECTENE 


part 


stable 


range 


and in spite of humid- 
ity conditions. 





THIS VULCOID 


part must resist carbon de- 
posit from arcs as well as 
prove equal to mechanical THIS CELORON 
shock and also retain its elec- 
trical insulating properties 


are needed. 





part had to be of a material 
that could be molded to shape, 
that was a good insulator and 
strong. 


under adverse conditions. 







THIS DIAMOND 
FIBRE 


" part had to be of a 
material that could be 
deep drawn, that was 
resilient, tough and 
oil resistant. 


must remain 





over a wide 










of frequencies 


ONTINENTAL-DIAMOND manufactures Electrical 


Insulating Materials that are engineered to meet 


. ; . ? 
specific electrical, as well as mechanical and thermal con- WHAT MATERIAL 
ditions. That’s why C-D products are used in all types of C-D technicians will be 
“1: : on 4 glad to help you answer 
Military Equipment where possibility of failure must be this problem. Send for bu! 
reduced to a minimum. letin GF. 
DISTRICT OFFICES: New York - Cleveland - Chicago - Spartanburg, S. C. 
0-44 West Coast Rep., Marwood, Ltd., San Francisco - Sales Offices in principal cities 


Y 
( etiGrcorsdal 1 Wecessamty’ FIBRE COMPANY 


Established 1895.. Manufacturers of Laminated Plastics since IQII—NEWARKh 2 ¢« DELAWARE 
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The amazing “Hell-Cat” Tank Destroyer... 


adi Equipped with Spicer Torque Converter 


will be Capable of speeds up to 55 miles per hour, this Tank Destroyer mounts a high velocity 76 MM cannon that can effec- 
answer tively knock out enemy tanks at several thousand yards. Its superior performance enables it to out-maneuver, out- 
for bul: § Speed and out-shoot the most formidable enemy equipment ... at the same time making it the most elusive target 
in modern tank warfare. Many of these advantages are secured with the help of the revolutionary Spicer Torque 
Converter. It has been in service in the M-18 Tank Destroyer for over a year, and will again be ready for civilian 
carrier and transport use when peacetime production starts. Spicer Manufacturing Corporation, Toledo, Ohio. 





Spicer Corporation is the sole licensee for the 
production of this torque converter for Busses 41 YEARS OF 


and Trucks under Lysholm-Smith patents. S ic 


SERVICE 
is OWN-LIPE CLUTCHES AND TRANSMISSIONS + SALISBURY FRONT AND REAR AXLES 








SPICER UNIVERSAL JOINTS + PARISH FRAMES, STAMPINGS 
IDUS TRIES 
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In this war of movement, ment of an improved control unit by 
when battle orders usually Auto-Lite. Actually, the control unit 
« travel by radio, any inter- gives improved reception in three ways: 





Ye ference in reception can be 
dangerous, disastrous! 
Early in the war, one , ; 
serious source of radio interference came Advanced engineering achievements 
from the tank generators and their con- suchas this again explains why on battle- 
trol units. This interference has now been fronts and the homefront the name Auto- 
successfully eliminated by the develop- Lite means precision manufacturing. 


THE ELECTRIC AUTO-LITE COMPANY 


SARNIA, ONTARIO TOLEDO 1, OHIO 


SPARK PLUGS + STARTING 
- LIGHTING + IGNITION | 
H 

BATTERIES + WIRE & CABLE 


TUNE IN “EVERYTHING FOR THE BOYS’*—STARRING DICK HAYMES —EVERY TUESDAY NIGHT—NBC NETWORS 


Eliminates radio interference, operates 
submerged or dry, ups life over 100%. 
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DRILLING 
Sturdy, light in weight, 
powerful...ARO Model 
22PDZ ieft) with alumi- 
num handle has %" ca- 
pacity. Model 101 (right) 

with plastic housing, 
4%” capacity. 


Simple, stall-proof.. . for 
scores of grinding, bur- 
ring and filing operations. 
ARO Model 22BDG (left) 
for 2" heavy duty produc- 
tion grinding. Model TG 
Turbine Grinder (right) 
\ for fine finish work, 
\ 75,000 R.P.M. 


\ 
\ 


a : 4 — 
~~ . ~capiaes 


Wew! IMPACT TOOLS 


ARO TORQUE CON- 
TROL...with new simple 
impact mechanism... 
eliminates stretching, 
stripping or “burning” in 
nut setting or screw driv- 
ing. Model 106 (left), 4" 
capacity, reversible. 
Model 131 (right), 4" to 
3%” capacity, reversible. 


es THE ARO EQUIPMENT CORPORATION 


TE FOR BULLETINS oa sent ge 
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S designers and builders of special machinery, special tools, and 
special parts FENN brings you the accumulated experience of 


three generations continuously engaged in precision machine shop work. 


Fr will handle the entire job from blue prints straight through to the 
finished machine, tool, or part; or take your idea, develop it, and 


build a machine that will do what you expect of it. 


Fr” long experience on the shop floor and their knowledge gained 
in solving many difficult mechanical problems give them an individual 
approach to every problem. For FENN definitely expects to add that 
something to the finished machine that will pay dividends in faster, 


smoother, more dependable operation. 


|’ costs nothing to consult with FENN and no obligation is incurred until 


you are certain that they can contribute tangible, measurable value to 


your machinery problems. Your inquiries will have careful and prompt 


attention. 


THE FENN MANUFACTURING COMPANY 


Hartford, Connecticut 


Galders of Getter Machinery “Jo Meet New Demands 
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For that “Touch of Tomorrow” 
on Postwar Models... 


et 


a 4 el woes 
30 AA 40 To Ro % . 
Keating pao 0 


@ Edge-lighted dials of ony pt 
PLEXIGLAS are among scores o — 
motive applications. Size, —_ 
color, lettering and ayer = _ 
designed to harmonize wit 


terior styling. 


Plexiglas 


e To add that “touch of tomorrow” to postwar models, 
take advantage of the crystal clarity and brilliant lustre of 
PLEXIGLAS. This transparent plastic adapts itself to scores 
of applications including horn buttons, radiator ornaments, 
radio grilles, instrument and clock dials, escutcheons and 


body hardware. 


Numerous prewar uses of PLEXIGLAS in motor cars 
proved the permanence of its transparency, which has 
been conclusively confirmed by three years of combat 
service on every type of Army and Navy plane. 

The motor car industry already knows from experience 
how easily PLExiGLAs can be molded in mass-production. 
Postwar models will offer many opportunities to use its 
gem-like beauty, its ability to pipe light and its adaptability 
to three-dimensional effects. Specify PLEXIGLAS moldings 


on your blueprinis. 


For additional information, telephone or write to our 
Detroit Representative: W. E. Biggers—619 Fisher Build- 
ing—Madison 1500. 


Only Rohm & Haas Makes PLexiGuas 


SOHM & HAAS COMPANY 


WASHINGTON SOU AIRE, PHILADELPULA. P 4. 


Manufacturers of Chemicals imcluding Plastics Synthetic Insecticides 


Fungicides Enzymes Chemicals for the Leather, Textile and other Industries 
g y 








Here's a Challenge !° 


Try your hand at this brief Grind- 
ing Wheel QUIZ and find out 
your A. Q. (Abrasive Quotient). 





Grinding Wheel Quiz 


Question 1. Why is the modern grinding wheel partially responsi- 
ble for today’s high standard of living ? 


Question 2. May grinding wheels be identified by their color? 
Question 3. How does a grinding wheel sharpen itself as it works? 


Question 4. What is the weight of a vitrified aluminum oxide 
wheel measuring 8” in diameter by 22"’ thick ? 


Question 5. What is Green Electrolon ? 
Question 6. How are standard abrasive grain sizes determined? 


Answers 
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These and many other interest- 
ing facts are to be found in 
Abrasive Company's 120-page 
Grinding Wheel Data Book. It's 
handy, authentic, illustrated! 


It's also 


YOURS 
FREE upon 


request, while the 


supply holds out. g 
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COMMANDING QUALITY ... OUTSTANDING RESULTS 


ABRASIVE COMPANY 


DIVISION OF SIMONDS SAW AND STEEL CoO. 
TACONY & FRALEY STS., PHILADELPHIA, PA. - CHICAGO BRANCH: 127 SOUTH GREEN ST. 
DISTRIBUTORS IN ALL PRINCIPAL CITIES 


> ABRASIVEas 
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The Howell Protected Type Motor, shown, gives com- 
plete protection against dripping liquids, metal chips 
ind other falling particles. Completely streamlined— 
itilizing non-breakable steel frame—malleable or steel 
sase—cast iron end plates and cast iron, weatherproof 
erminal box are standard construction features. Spe- 
ial horizontal and vertical mountings are available. 


Available in sizes 5 H.P. and smaller. 





The tens of thousands of owners who already have Howell 
Motors are “walking on air.” Producers do like quality. 


But, we all know the entire electric motor industry is 
confronted with a serious situation today. Demands for 
motors are up. Manpower is short. Materials are scarce. 


While we are swamped with orders for Howell Motors, 


we have flatly refused to skimp on quality in order to speed 


production. However, we fully recognize our obligation .to 
put forth the maximum effort in serving our customers 
NOW! This, we are doing. 


Cu Howgpower ty 
HOWELL ELECTRICe- MOTORS COMPANY 
HOWELL, MICHIGAN 


Manufacturers of Quality Motors Since 1915 
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You never hear of him, much less see him... He 
is seldom decorated ... Yet he and his men keep 
our heavy bombers, our mediums and our fighters 


in the air . . . He’s the Line Chief. 


C TRAINING up narrow mountain ledges hewn by American bulldozers through 

rock and shale . . . Down into mucky bogs, reeking with mud and blood ... 
Across shifting, treacherous, blistering desert sands, hotter than the hubs of hell 
.. . Speeding over roads built by the Romans, tried through the centuries . . . Wheels. 
Thousands of them. . . Erie Wheels bearing supplies, munitions and men... ordnance, 
food, ambulances . . . Wheels rolling the American Armed Forces toward victory .. . 
We salute all makers of wheels, for together we bear the loads that translate the Four 
Freedoms and the Bill of Rights to action. 


‘med 





TYPICAL 
STUD APPLICATIONS 














Nelson Insulation Pins are used to 
secure soft insulation rapidly and 
economically. They are welded di- 
rectly through the material without 
injury to it. Where large metal sur- 
faces must be insulated these pins 
will save both time and material. 





Complete fusion of stud to metal 





in less than 2 second... 








Wiring, conduit, and pipe are quickly 
secured. Here illustrated are a few 


The Nelson Stud Welder is simple to operate because the welding is methods: 1. Securing conduit. 2. 


automatically controlled. It eliminates the need for drilling, tapping, and 
hand welding bolts to secure parts, because it end-welds studs directly to 
the metal surface. 


Securing pipe (single and multiple 
runs). 3. Securing wiring of all 
kinds over soft insulation material. 


It is used by more than 460 industrial plants and shipyards. Operators 
are securing 500 to 1500 studs a shift. No previous welding experience 
is necessary to operate it. 

Complete fusion of the stud to metal is obtained by accurate arc timing 
control, automatic action of the ‘‘gun,” the use of flux-filled studs, and 
complete shielding of the arc. 


For complete data, catalog and price list, write: 


NELSON SPECIALTY 
WELDING EQUIPMENT CORPORATION 
Dept. AV, 440 Peralta Avenue 


San Leandro, California 








General Maintenance - The Nelson 
Stud Welder is excellent for all 
types of small repair work. It can 
be used anywhere there is need to 
endweld studs to metal. For secur- 
ing oil lines; for covers; hooks; air 
lines; machinery installations; and 
repairs. 


Eastern Representative: Camden Stud Welding Corp. 
Dept. 22, 1416 South Sixth St., Camden, N. ]. 


Cutaway view of stud, 
after etching with Nital. 





NELSON STUD WELDERS « STUDS 
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Twin Spindle Mult-Au-Matics 
—The Faster Method. Twin 
spindles at each of the 6 or 8 
stations give a total of twelve 
or sixteen spindles. Twin tool- 
ing on the head at each sta- 
tion performs identical opera- 
tions on the work in each of 
the twin chucks. This nat- 
urally doubles the productive 
output from one machine at 
only a slightly greater invest- 
ment. One Machine — One 
Operator—Twice the Volume. 
That's knocking down produc- 
tion costs. 














Write Bullard for 
details. Circular 
TR-DF-1. 


THE BULLARD COMPANY 


BRIDGEPORT 2, CONNECTICUT 
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Cartly Installed 


“ON THE PRODUCTION LINE 


* ON THE BATTLE LINE 


Thc JOHN CRANE 


PUMP SEAL 


STANDARD EQUIPMENT ... ON 
JEEPS, TANKS, TRUCKS, AIRCRAFT 


@ Flexible—Spring and bellows are self-adjusting. 


@ Simple—Consists only of the factory assembled bel- 
lows and spring, and a sealing washer. 


@ Easily installed—Assembly fits shaft loosely; slides 
easily into place, either end first (the two ends are a. Lissa 
identical). di (XX \ 

| “yr \ nl waseen RN) 

@ Dependable—Service records show perfect operation od < mat STL 


H } iY SS rents 
Seal and Washer in Operating at 100,000 miles and more. , : ¢ > SYNTHETIC RUBBER BELLOWS 


Position (Under Load) Ask for illustrated Bellows Pump Seal Bulletin | Typical Installation 


CRANE PACKING COMPANY  UiscuveeR Ave. - cHicaco 13, ILL. 


BALTIMORE, BOSTON, BUFFALO, CLEVELAND, DALLAS, DETROIT, HOUSTON, LOS CRANE PACKING CO., LTD., Hamilton, Ontario, Canada. 
ANGELES, NEW ORLEANS, NEW YORK, PHILADELPHIA, PITTSBURGH, SAN FRANCISCO, Branches: Montreal, Toronto, Vancouver 
ST. LOUIS, TULSA 
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1c . 
38° in standard models, up to 45° in special 
models. — 


2. Extreme simplicity, ONLY FOUR PARTS. 
3. Ease of assembly and disassembly, no tools, 
_ Gages or pre-loading. 
4. High efficiency with low friction losses. 


5. No brinelling, wide bearing surfaces reduce 
unit loads. 


6. Ability to function even if original align- 
ment is disturbed. 


7. More—the standard TRACTA joint permits end-float of a magnitude 
sufficient for most applications. 


TRACTA JOINTS are especially suited to front-wheel drives, mul- 
tiple-drives, independently-sprung wheels, railroad inter-car drives, machine 
tools, conveyors, dynamometers, power take-offs, long and short coupled 
pump drives, marine and aircraft applications. Write for sizes, : 
torque capacities, operating and test data. 


When the front wheels swerve, and the rear wheels 
drop into a shell hole, that's when the easy steering, 
uniform traction ond sturdiness thot the New Process 
Tracta Joint offords, are all important. These joints 
are one of the reasons why U. S. Army jeeps are able 
to negotiate muddy ond shell torn terrain. (Signal 
Corps Photo.) 








Photo courtesy Lockheed Aircraft Cord. 


STROKE OF_, luing IN THE SKV 


OR the superior high-altitude per- 
formance of the Lightning and other 


RIDING 


on LUNGS 
OF SPECIAL 


first-line American warplanes, give 
primary credit to their engine “lungs” 
—the GE Turbo-Supercharger—a mile- 
stone in research and design, and a 
triumph in metallurgy and production. 

Allegheny Ludlum collaborated on 
turbo-supercharger research for years 
before the war. Our chief contribution 
was the development of a commercial 
technique to centrifugally cast the super- 
charger diaphragm—an intricate shape 
which was formerly laboriously fabri- 
cated by welding. This casting, made of a 
highly complex alloy steel which main- 
tains its strength at red-hot temperatures, 


was much stronger, more durable and 
more efficient than the fabricated article. 
And, even more important, the way had 
been opened for quantity production. 
Already, in gas turbine work and other 
directions, these developments are bear- 
ing additional fruit. Just remember that 
the function of Allegheny Metal and our 
other special steels is either to do the 
thing that once seemed impossible, or to 
do better what is already being done. 
Let us help you apply these materials to 
your needs. @ Allegheny Ludlum Steel 
Corporation, Brackenridge, Pa. 


Allegheny Metal is also handled and stocked by a! 


Joseph T. Ryerson & Son, Inc. warehouses 


ALLEGHENY METAL 


W&D 9494-B 


REMEMBER 


THE 


she Vive Veoted SS 


NAME TODAY FOR THE 


NEEDS OF 


Tcskese- Slee 


TOMORROW 
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ARE AS GOOD AS THEIR TOOLS . .™ 


@ Up at the Yale and Towne Manufacturing Company in 
Stamford, Connecticut, craftsmen have been making the well- 
known “‘Yale’’ locks and builders’ hardware for many years. The 
enviable reputation enjoyed by this company is the result of 
their insistence for fine quality. 


Now as a major contributor to the war effort, Yale and Towne 
are producing hydraulic pistons and cylinders. Constantly en- 
deavoring to improve their already superior quality, they use 
the Brush Surface Analyzer in both laboratory and shop. With 
this instrument they are able to study surface finishes, accurately 
measured to one millionth of an inch (.000001”) from chart 
recordings instantly made as the specimen surface is explored. 


THE BRUSH DEVELOPMENT COMPANYS 


3473 PERKINS AVENUE ° CLEVELAND 14, OHIO 
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PREVIEW FOR 
YOUR CAST PRODUCTS 


It’s not by chance that C. W. C. castings meet every requirement 
for flexibility in design and excellence in quality! 


A special metallurgical engineering service plus one of the most 
modern and completely equipped research laboratories 

enables C. W. C. to assure casting success in advance. Casting may 
be your most practical and most economical method of fabrication. 
Let C. W. C. engineers study your product and make 
recommendations. Write today... there is no obligation. 


CAMPBELL, WYANT & CANNON FOUNDRY CO. 
MUSKEGON, MICHIGAN 


c. W ELECTRIC FURNACE ALLOYED METALS 
Cylinders “ Proferali" Cast Crankshafts “ Centrifuse" Brake Drums 
Cylinder Heads “ Proferall" Cast Camshafts Acid Proof Cylinder Inserts 
Centrifugally Cast Cylinder Liners and Sleeves 
In addition to the above products C. W. C. has facilities for producing Electric 
Furnace Alloyed Steel. 


Reviewing spectrum of ferrous al- 

loy with densotometer in C.W.C. 

spectrographic laboratory. This is 

only one of the many steps taken 

to assure complete metallurgical 
control. 


Casting eliminates the restrictions uwpom design that are 
inherent in other manufacturing methods. C. W. C.'s revo- 
lutionary foundry practice and their development of new 
electric furnace alloyed metals prowide physical properties 
otherwise unattainable. 
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For every circuit 


rotective purpose 





TYPE “PB” BUS PLUG 








BULLDOG BUStribution DUCT 
offers a plug built for the job 


One of the outstanding advantages of the BullDog BUStribution 
DUCT system is the wide variety of circuit protective tap-off 
plugs available in standard pre-fabricated types. 


Designed to improve the efficiency of the system through maxi- 
mum flexibility and adaptability, the standard BullDog Bus Plugs 
provide a convenient means of current take-off that is completely 
interchangeable for type, volts, poles and sizes. 


All Bus Plugs fasten securely to the flanges of the duct section 
at the plug-in openings, may be mounted on either or both sides 
CIRCUIT MASTER PLUG of the duct and require no auxiliary screw clamps or fittings. 


Plugs may be removed from duct and moved to a new location 
at a minimum of labor expense and with no material loss, per- 
mitting rapid rearrangement of production machinery to meet 
expansion programs, change-overs or new production methods. 


For complete information on the various BullDog Bus Plugs 
illustrated in this advertisement, write for our illustrated bulle- 
tin 427-2. 














erasers 

















ous SAAS ED AE ROOT 





TEMPERATURE INDICATING PLUG 


Manufacturers of a complete line of Vacu-Break 
Safety Switches, Panelboards, Switchboards, Cir- 
cuit Master Breakers and BUStribution SYSTEMS. 








For a Bright Future 
Buy More War Bonds 














CAPACITOR PLUG 











PLUG MOUNTED ON DUCT 
This end view of a plug 
mounted on duct shows how 
the copper “‘contact’’ fingers 
= of the plug clamp over the 
GROUND DETECTOR PLUG bus bars in the duct. 
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THE righting of the Normandie was a 
tough assignment, but it proved an opportune 
school for training hundreds of Navy divers. 

Aluminum Alloys furnished by us are also meet- 
ing tough assignments daily, such as the punish- 
ing service in aircraft, tank, and marine engines. 
At the same time, other much smaller and more 
delicate parts made from our Alloys are function- 
ing with extreme precision in an equally important, 
but less spectacular, manner. 

In the production of the Alloys to meet these 
tough assignments, our forces, too, have found a 
valuable training ground . . . training which will 
be invaluable to you in your problems of post war 
production. 


Huommum REseaRce nsrrrure 








ACME PHOTO 








The National Smelting 
Company 
Cleveland 5, Ohio 


Niagara Falls Smelting & 
Refining Corp. 

Buffalo 17, New York 

Sonken-Galamba 
Corporation 

Kansas City 18, Kansas 

U. S. Reduction Co. 

East Chicago, Indiana 

Aluminum and 
Magnesium, Inc. 

Sandusky, Ohio 

The American Metal 
Company, Limited 

New York City 6 

Apex Smelting Co. 

Chicago 12, lilinois 


Berg Metals Corporation 
Los Angeles 11, California 


The Cleveland Electro 
Metals Co. 
Cleveland 13, Ohio 


Federated Metals Division 
American Smelting and 
Refining Company 

New York City 5 and Branches 


General Smelting Company 
Philadelphia 34, Pennsylvania 


Samuel Greenfield Co., Inc. 
Buffalo 12, New York 


William F. Jobbins, Inc, 
Aurora, Illinois 


R. Lavin & Sons, Inc. 
Chicago 23, Illinois 





111 West Washington Street, Chicago 2, Illinois 
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The Flex Fitting differs from ordinary tube fit- 
tings in that it makes a joint which actually 
permits the tube to flex. 


It is unsurpassed for use where there is major 
vibration or minor tube movement . . . where 
tubing lines must stand up under heavy pound- 
ing service. Flex Fittings are already being used 
as standard equipment by many manufacturers 
of Diesel engines, trucks, tractors, oil filters, 
carburetors, heavy power equipment, etc. 


Consider Flex Fitting advantages: 


1. Makes a joint that is virtually indestructible by 

"Pe a vibration and that will withstand considerable 

——— mechanical shock. 

2. Eliminates need for costly flexible hose lines in 
many instances. 

3. Can be used with all kinds of metal tubing—seam- 
less or seamed. 

4. Easy and speedy to install. Can be disconnected 
and reconnected repeatedly without danger of 
leakage. 


5. Proved by extensive service in the field. 


Catalog No. 334 gives complete engi- 
neering data on Flex Fittings, including 
types, sizes, dimensions, specifications 
and application information. Write for 
your copy. 







THE IMPERIAL BRASS MANUFACTURING COMPANY 
1241 W. Harrison St., Chicago 7, Ill. 


IMPERI 
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Headquarters for Tube Fittings 
and Tube Working Tools 
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® Forging, or hot working metal, with closed impression 
dies directions the fiber structure, inherent in steel, to « 
provide high strength and’ toughness where most needed to ~ 


resist stress or shock. Maximum strength fora given amount .~ 


of weight is just one of seven advantages that forgings offer. 


FORGINGS CONSERVE 





FORGINGS LESSEN SCRAP; 
















neta | osu a: 
CONCEALED This new booklet will help you to avoid 
DEFECTS: | misestimating the qualities required to . 
PRACTICALLY meet a specific service condition. Metal 
quality can be developed to the exact 
NO REJECTIONS degree required by the forging process, 
and this booklet presents many examples 
that prove it. It contains 40 pages of 
,FORGINGS REDUCE DEAD WEIGHT FORGINGS FACILITATE RAPID factual information about the develop- 


































THROUGH MAXIMUM STRENGTH ASSEMBLY THROUGH ment of maximum strength and tough- 
~—— IN LIGHTER aa ness in forgings. Over 200 illustrations i 
2 \ ‘, WELDING are used, most of them for the purpose : 
SECTIONAL or th ADAPTABILITY i of showing directioned fibre structure, or ' 

— THICKNESSES At cae grain flow as obtained by forging. This : 
matinee. 1% booklet has been prepared for the guid- , 
i tv oe ance of design engineers, metallurgists, i 

4 and other technicians, production and : 

: | age x ives; W 1 
FORGINGS REQUIRE LESS TIME FORGINGS REDUCE ACCIDENTS | magaeement ehecutiye ae eo 
Pa MACHINE AND FINISH TO MEN AND MACHINES ed for safety and dependable performance. 
om BECAUSE SHAPED aioe THROUGH a2 Ask your source for forgings for a Baty 

| a IN CLOSED DIES ; Aj AGREATER| © | ey, re ' 
iT 1-1 : MARGIN OF 
SAFETY | 














Are you obtaining the utmost. ties to reduce weight, improve 
benefit from your use of forg- — product performance and effect 
ings? A recheck of every forged © worth-while savings by recheck- 
part you use against these ing parts against these advan- 
advantages may reveal unusual tages. © Consult a forging 
benefits which have been unin- = engineer connected with your 
tencionally neglected or source of supply. His 





















Is your name on Topics mailing list? 


. i ae ead : ; 
overlooked. Even manu- 4 $ YY, broad experience will be Drop Forging Topics contains technical 
a wt SG ; : | information for design engineers, pro- 
cturers who have had iy helpful to you in obtain- duction executives, metallurgists, and 
ng experieace in the = ing the utmost benefit other technicians who specify and use 
c of forgings have i \ from each advantage in metal parts for operating mechanisms. It is 
J od 2 fl ay - published ten times a year; usually con- 
ind farther opportuni- Eas your use of forgings. tains 8 pages and is available upon request. 


» & 
DROP FORGING ASSOCIATION 
605 Hanna Building @ Cleveland, Ohio 
Please send me: 
[) Booklet on “Metal Quality — How Hot Working | 
Improves the Properties of Metal.” 


FROP FORGING ASSOCIATION [RMMSSRSCStS Sc ateneean 


RIES 6G5 Honna Building - Cleveland 15, Ohio Neme 
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THE PORTABLE PYROMETER POTENTIOMETER 


THAT WAS DESIGNED AND SERVED IN MAKING TEMPERATURE SURVEYS IN MOVING 
VEHICLES UNDER CONDITIONS OF VIBRATION AND EXTREME AMBIENT TEMPERATURE 
BEFORE THE WAR IS SERVING UNDER CONDITIONS OF GREATER VIBRATION AND MORE 
EXTREME AMBIENT TEMPERATURE NOW,AND WILL BE BETTER ABLE TO MEET THE 
NEW PEACE TIME REQUIREMENTS OF THE FUTURE. 








THE LEWIS ENGINEERING CO. 


nectalhthlh in Erytne Temnpecctiliire VVCALULLM ents | 


we lo oe He ee. =§=—l ioe a a og FO 
® POTENTIOMETERS @® @ © @© © @© SELECTOR SWITCHES @ © © © © © © © © THERMOCOUPLES ” 
®PYROMETERS © © © © © ®@ RESISTANCE THERMOMETERS © © © PROTECTION TUBES? 
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There’s no more dramatic proof of Lumarith’s tough- 
ness than its use in the advanced rocket equipment of 


the Thunderbolt and other famed warplanes. 


Think of the great strides plastics have achieved to 

meet the challenges of war needs. If your peacetime 

production plans include the use of advanced plastics, 

we urge you to consult our Technical Service Depart- 

ment. Its staff welcomes challenging problems of 
reconversion. 

Celanese Celluloid Corporation, a divi- 

sion of Celanese Corporation of America, Reproduced from original 4 


x e : ‘ “oom for the wie ber ise 
ot (2hanese Sbastiw 180 Madison Avenue, New York City 16. 7 A Rang ow tt aga 


*Reg. U. S. Pat. Off. 
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No, Mr. Kipling, this picture was not taken in the 
modern factory of a Western industrial nation, It is 
India . . ..a new and progressive India which is prov- 
ing that East and West can meet, and get along 
famously. The workman here is Mohamed Ellahi 
Bukhsh, 62, an expert with precision tools in a large 
Indian armament plant . . . one of many such plants 
equipped with the finest, most up-to-date American 
machines and tools. 

Here, though halfway around the world in a coun- 
try taking its first industrial “steps,” accuracy is not 
a hit-or-miss proposition. For example, here on the 


job with Mohamed Bukhsh are the familiar Pratt & 


PRATT & WHITNEY 


Division Niles-Bement-Pond Company 


CONNECTICUT 


WEST HARTFORD 1, 
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Oh, East is East, and West 
is West, and never the 
twain shall meet — KIPLING 





i et oe : 


Pg W Hoke Blocks bring accuracy to India. . . .OWI Photo 


MOHAMED ELLAHI BUKHSH 


Whitney Hoke Precision Gage Blocks, a basic, un- 
changing standard of measurement guaranteed to be 
accurate within five millionths of an inch. 

Today, there are no geographical limits for ac- 
curacy. Mohamed Ellahi Bukhsh and thousands of 
newly-skilled workers like him all over the world are 
daily depending on Pratt & Whitney machine tools, 
small tools, and gages—on P&W’s 84-year back- 
ground as masters of basic accuracy for mass produc- 
tion. They are discovering what Western manufac- 
turers have known for years—that Pratt & Whitney 


products are built to one rigid standard of accuracy © 
which never changes. 











>  €d 
THE SCORPION 


ing 


THAT MUST y, NOT MISS 


‘T HERE is no room for error when the red ball of a Jap plane or the cross on the wings 

of a Nazi fighter is framed in the tail gun sights of our fighting fortresses. And it takes 
perfect teamwork to blast such darting targets—teamwork between a well-trained gunner and 
precision built guns, gun mounts and sight assemblies. An error of just a couple of a thou- 
sandths of an inch by any part of the team would spell a miss of hundreds of yards. Through 
the behind-the-lines teamwork of the men and women at Guiberson the tail gunners of our 
B-17’s are assured of receiving high precision gun mounts that have passed the most rigid 
inspection and are worthy members of the fighting team. Backed by more than 25 years of 
engineering and production experience, the three Guiberson plants specialize in precision 


machine tool and sheet metal operations of all kinds. 


GUIBERSON SPACE HEATING UNITS 


The ideal, low-cost, quick heating unit for hangars, shops 
and those hard-to-heat corners in buildings. Now in lim- 
uted production and available for delivery. Write for 


complete information 


America’s only radial a:- 
cooled Diesel engrne built 
by Guiberson 


ESTABLISHED 
1919 
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Here’s the newest member of the PAGE Elec- 
fet trode family. It isa general-purpose electrode, 

ioe i especially designed for welding light-gage mild 

for steel in flat, vertical, overhead and horizontal 
positions with either alternating or direct current. The PAGE 
HI-TENSILE AF ELECTRODE produces an exceptionally smooth 
and uniform bead, slightly convex. This makes it most satis- 
factory for fillet and lap welds. For further details about 
this new electrode, get in touch with your PAGE distributor. 


PAGE STEEL AND WIRE DIVISION 


Monessen, Pa., Atlanta, Chicago, Denver, Los Angeles, New York, 
Pittsburgh, Portland, San Francisco 


AMERICAN CHAIN & CABLE COMPANY, Inc. 


BRIDGEPORT + CONNECTICUT 















ESSENTIAL PRODUCTS - TRU-LAY Aircraft, Automotive, and Industrial Controls + TRU-LOC Aircraft Terminals *» AMERICAN CABLE Wire Rope . 
* TRU-STOP Brakes « AMERICAN Chain * WEED Tire Chains « ACCO Malleable Castings * CAMPBELL Cutting Machines * FORD Hoists, Trolleys - 

HAZARD Wire Rope * MANLEY Auto Service Equipment » MARYLAND Bolts and Nuts - OWEN Springs + PAGE Fence, Shaped Wire 
x) Welding Wire + READING-PRATT & CADY Valves « READING Steel Castings » WRIGHT Hoists, Cranes » WILSON " Rockwell” Hardness fester 
In Business for Your Safety 
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Treat Bearings Right! 
They’re in the Fight! 


1. Store bearings in a dry place 
and do not unwrap them until 
ready to use. 


2. When mounting bearings, pro- 
tect the shaft and be sure that 
the housing covers are tight to 
prevent entry of dirt. 


3. Use only neutral mineral lubri- 
eants and do not over-lubricate. 


Reduce Equipment Maintenance 
You DESIGN the Equipment 


DwuRING and after reconversion, 
equipment users will be in a 
position to demand higher per- 
formance levels. The manu- 
facturer who does not burden 
users with maintenance prob- 
lems but who eliminates them 
through sound planning in his 
own engineering department will 
gain an important competi- 
tive advantage. 


Consult the BCA catalog for 
engineering data, load figures 
and other technical informa- 
tion at the time your equip- 
ment is being planned. Every 
BCA Ball Bearing is carefully 
engineered to reduce friction 
and wear—two of the most 
important factors in mainte- 
nance. Study the possibilities of 
these bearings now. 


BEARINGS COMPANY OF AMERICA, LANCASTER, PENNA. 





RADIAL+ANGULAR CONTACT e+ THRUST 


BALL BEARINGS 
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MOLDING SERVICE 


of experience, the 


Through years 


Standard Products Co. has acquired a 


wealth of knowledge in the art of 


molding plastics. Standard offers com- 


plete molding service. 





Standard’s molding equipment is 


capable of producing items of phenolic 


cellulose-acetate, butyrate, polystyrene, 


ethocel and other plastic and thermo- 


plastic materials. These facilities assure 


perfection in the molding job. 


The Standard Products Co., with its 


can do your job quickly 


great resources, 


and effectively at moderate cost. Let us 


have the necessary data and our engi- 





neers will submit designs and proposal. 


THE STANDARD PRODUCTS COMPANY 


cG . 
eneral Offices and Research Laboratory 


505 Boulevard Bidg. . 
Woodward Ave. at E. Grand Blvd 


: Detroit 2, Mich. 
When writin 
g to adverti | 
sers please mention AUTOMOTIVE and A 
and AVIATION IND 
USTRIES 








DRILLING MACHINE 


(, 


B MER ccc sen 


IN'WAR PRODUCTION OF AXLE HOUSINGS 


This machine serves a distinct purpose. Vital to the war effort now, it will be eyually important for 
Post-War production, when truck transportation will play such a large part in reconversion. 





Manufacturers whose plants are tooled with BAKER automatic cycled multi-operation machines 
will be fortunate indeed when reconversion comes, because BAKER Machines are flexible and can 
be quickly converted to Peace-time requirements. 


Let the BAKER Engineering Department solve your drilling, boring and tapping problems. 


The Machine illustrated is con- 
structed and operated as follows: 


Two standard BAKER 71!4A14 self-con- 
tained hydraulic feed units, mounted to 
right and left on the main horizontal bed, 
drill eight holes in each end of the flange. 
The vertical unit, which is a _ standard 
BAKER simplified 30-HO vertical hydraulic 
feed unit, drills one center pipe tap hole and 
six holes later tapped in bosses on one side 
of housing. The vertical unit is mounted on 
a straddle frame of bridge construction al- 
lowing for the mounting of another BAKER 
7%4Al14 unit to the rear at right angles to 
the two side units. The rear horizontal unit 
has eleven spindle heads for drilling ten 
holes in banjo surface and one hole to right 
of banjo holes. Electrical control panel is 
mounted on side of vertical unit frame high 
off the floor, away from coolant dirt and 
dust. Machine is fully automatic in its 
cycling and operated by push button station 
convenient to operator. 


BAKER BROTHERS, INC. 


TOLEDO 10, OHIO, U.S.A. 
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A Size and Type 


of COUPLING 
for every need... 


MORSE 


Closely associated with the design and operation of power 
transmission equipment is the proper selection of Flexible 
Couplings. That is why Morse through its years of experi- 
ence in this field has concentrated on the manufacture of 
a line of couplings that properly suits most kinds of service. 








A. Morse series DRC couplings consists of only three all steel parts: 
two sprockets and a length of Morse ‘American Standard” Double 
Roller Chain. The use of double chain increases sprocket tooth 
bearing areas, affording greater power capacity for given over-all 
diameter. 


B. Standard Morflex Couplings derive their flexibility from a 
floating center assembly to which two steel hub members are 
separately connected through resilient rubber trunnion blocks. 
This design prevents metal-to-metal contact, allows for maximum 
distortion without loss of efficiency. 


C. The Morflex Radial Coupling is constructed with a series of 
rubber trunnion blocks assembled on equally spaced pins ex- 
tending radially from the hub member, and supported in a two 
piece metal housing, withstands both torsional and thrust loads. 


D. Free Wheeling Clutch Coupling: A chain coupling provided 
with a Morse precision Free Wheeling clutch for standby power 
units, or selective drive service. 


Other Morse precision products include silent and roller chain drives, sprockets, silent 


chain couplings, Pullmore clutches, automotive timing chains and marine transmissions. 





Whatever your power transmission 
problem may be, remember that 40 
years of Morse Chain experience in 
the design, research and manufac- 
ture of dependable power trans- 
mission equipment are available to 
you. Consult Morse for this service. 


CHAINS 


BORG-WARNER INDUSTRY | 
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HAMILTON ENGINES 


BUT KEEP THAT CUAROD apr 


Hamiltons power one-third of all the 
Liberty Ships. 


The pendulum swings with them to victory. 








GENERAL MACHINERY CORPORATION 


HAMILTON, O10 
T\E NILES TOOL WORKS CO. © THE HOOVEN, OWENS, RENTSCHLER CO. © GENERAL MACHINERY ORDNANCE CORPORATION 
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It’s more than 
a New catalog... 
it gives valuable 
TO 


FELT 


. «+ Send for it today! 


The new Felters Catalog gives you the funda- 
mentals of felt functions... tells about the 
. . the de- 


the acoustical and in- 


different grades and properties of felt . 
sign properties of felt... 
sulating qualities of felt... and a lot more im- 
portant information. It is a ready reference... 


an easily understood ** short course’ in the various 


uses and applications of felt. 


We shall be glad to send you your copy of this 
new catalog by return mail. . . and, also, if you 
wish, put your name on the list of those who re- 
ceive Felters Engineering Bulletins. These bulle- 
tins periodically supply specific or timely data 
about Felters Felt in a way that may well help 
you in your work. 

There is no obligation——just drop us a line 


today, and we'll’ get a copy off to you. 


rue Felters Company 


210-R SOUTH STREET @ BOSTON, MASSACHUSETTS 


Offices: New York, Philadelphia, Chicago, Detroit 


- Sales Representatives: Dallas, Los Angeles, Nashville, St. Lowis, St. Paul 


Milis: Johuson City, New York; Millbury, Massachusetts; Jackson, Michigas 
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Buy More War Bonds 


It’s not too soon to write “Allied Precision”’ 


into your postwar plans 


ven if your postwar products are only in the drawing 
oard stage, we want to show how Allied Products 
Corporation might help you right from the start. 


or years Allied has been famous for its precisely made 
team-heated plastic molds, sheet metal dies, R-B inter- 
hangeable punches and dies, and other vital produc- 
ion tools. Now, it has won new distinction through the 
xcellence of millions upon millions of hardened and 
recision ground wartime parts. Among the varied 
apes and sizes, are airplane engine and gun parts 
nished to within limits of two ten-thousandths of 
n inch. 


oon, the hundreds of skilled craftsmen responsible for 
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Allied Precision—the amazing machinery of modern 
mass production—and a practical, mature business 
experience will be available to the producers of peace- 
time goods. Here is a “pool of precision” for manufac- 
turers seeking a dependable, economical source of 
outstanding tools and parts. Won’t you write us today? 
“11'S AN ALLIED PRODUCT”... Allied Products Corporation and its divisions, 
Richard Brothers and Victor-Peninsular, in Detroit and Hillsdale, Michigan, 


also make: Jigs and fixtures, cold forged parts, cap screws and other special 
products. 


ALLIED PRODUCTS 


GC. Br Boe: 2a rre VS. 


Department 16, 4646 Lawton Avenue, Detroit “ ete 
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Design that part in 


PISTONS 


A leading Diesel manufac- 
turer has used ArmaSteel 
pistons for years, chalking 
up impressive records of 
continuous service. 


GEARS 


Faster gear produc- 
tion through casting 
closer to finished di- 
mensions and easier 
machining is a lead- 
ing advantage of 
ArmaSteel. 


CLUTCH 
THROWOUT COLLARS 


The special qualities 
ay of ArmaSteel well 
nf fit it for the heavy 

loads and wear to 


which throwout col- 
lars are subjected. 


BUY ANOTHER 
WAR BOND FIRST 


The metal that boosts output, cuts 
costs, saves time, when“GO-Day” comes 


The time lag from plan board to finished product can be cut 

sharply with ArmaSteel, the metal that has proved its mettle in 

hundreds of strategic war uses. In your reconversion plans con- 

sider these factors: 

1. ArmaSteel is cast to conform closely . ArmaSteel maintains its properties at 
to final shapes, cutting machining time, sub-zero temperatures. 


lowering. cost of manufacture and re- 
ducing scrap loss. . ArmaSteel may be machined and pol- 


. AameSiedl le much easier to machine ished to the mirror finishes so necessary 
than steel bar stock and forgings of the to reduce friction. 


same Brinell hardness. . ArmaSteel can be cast to combine 


. ArmaSteel has a uniform structure and several parts in one integral casting, 


a high yield ratio, with good fatigue thereby reducing machining and as- 
and wear properties. sembly costs 


. ArmaSteel responds to selective hard- 
ening by any of the commercial pro- . ArmaSteel can be heat-treated to 


cesses, such as induction, fame-hard- cover a wide range of physical 
ening or bath immersion. properties. 
Leading manufacturers have proved ArmaSteel to be an excep- 
tionally versatile material, adaptable to varied requirements and 
lending itself to time-saving techniques. 
Investigate ArmaSteel. It may effect savings and improvements 
in your product. Write us, detailing your requirements. Specify 
ArmaSteel in your reconversion plans. 


Sass 


ROLE IN INDUSTRY 


eit Phir 


SAGINAW MALLEABLE IRON bivision ofr GENERAL MOTORS 


SAGINAW, MICHIGAN *Reg. U.S. Pat. 0 
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™ STOVER 





When you have tested this new-principle self-lock- SELF-LOCKING fy ig? 
“a uf 
can ‘take it"! 


ing nut, you will understand the true meaning of 
vibration resistance. You will see a precision-made 
nut which has been transformed into a powerful, 
metal spring. You will see the natural elasticity 
of metal employed to provide a mighty grip that 


defies vibration. 


And yet the STOVER Self-locking Nut is a simple 
thing. It is in one piece with no complicated assem- 
bly. It does the whole job by itself. It locks at any 
point desired on the bolt and does no harm to the 
bolt threads. It can be used over and over without 
substantial loss of efficiency. It is made in standard 
sizes and threads from “% inch to 1 inches. Fin- 
ally, it costs no more than older-type less efficient 


lock nuts. 


Send for descriptive 
literature and samples. 





SsTOV E R L O C K N U T MEETS ARMY AND NAVY SPECIFICATIONS 


AND MACHINERY CORPORATION 


Eoston, Penna., Bushkill Drive * New York 17, N. Y., 101 Park Ave. 
REPRESENTATIVES IN PRINCIPAL CITIES 


The STOVER Self-locking Nut is eliminating the loosen- 
ing effect of vibration on many machines of war. Study it 
in relation to your postwar planning. 
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Felt, insulator par excellence for aircraft in this global war, 
was called on for EXTRA service. 


THE PROBLEM Could this material be made flame-proof for 
any airplane application? 


THE TEST Felts chemically treated by American Felt 
engineers were exposed to the direct flame 
of a bunsen burner. 


i 
: 
f 
. » 


THE RESULT No combustion or after glow resulted after 
removal—even when pure oxygen had been 
directed onto the tested area! 


Any standard, specified Felt, as S.A.E. for example, can 
be delivered flame-proofed to meet standard specifications 
such as Army-Navy Aeronautical Spec. AN-S-32. In indus- 
trial and automotive, as well as aviation installations where 
fire resistance is a factor — look to Felt to serve as faithfully 
as in its many other protective functions. Write for samples, 
Technical Data Sheet # 12, and — ‘The Story of Felt.” 


American felt 
Company 


MARK 


General Offices: GLENVILLE, CONN. 


Sales Offices at New York, Boston, Chicago, Detroit, Philadelphia, Cleveland, St. Louis, San Francisco, Dallas, Seatile, Los Angeles 


PRODUCERS OF FINEST QUALITY FELT PARTS FOR OIL RETAINERS, WICKS, GREASE RETAINERS, DUST 
EXCLUDERS, GASKETS, PACKING, VIBRATION ISOLATION, INSULATION AND SOUND ABSORPTION FELTS 


> 
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B-W SUPERCHARGED ENGINES... 
Pull These Motorailers Over The Andes 










Faster acceleration from standstill... powerto Built by American Car & Foundry Com- | 
negotiate steep grades ...sea-level perform- pany, these cars were driven by Waukesha- ! 
ance at Bogota and points 12,000 feet up—-_ _ Hesselman engines supercharged with B-W Hi 
these requirements were readily met by the (McCulloch) Superchargers. 
twenty self-propelled rail cars delivered before N 

ot only have these supercharged engines met 


the war to the Colombian Nat'l Railways. all power demands of the motor rail cars with 


















their trailers, but have also enabled these cars 
Two of these horizontal type W aukesha- 


Hesselman six cylinder, electric-ignition to take the place of unobtainable locomotives 
engines, suspended under the floor, consti- J , s . 
tute the power plant of each rail car. Note in hauling strings of freight cars. 





supercharger in upper corner. It is driven by 
a V-belt from extension of the crankshaft. 





SUPERCHARGERS, Inc. 


Formerly | 


[ McCULLOCH 
GOGO Lencineerinc core. 





@® O'rVISton OF BORG-WARWER 


Mileszckive a Wivvenvio 











B-W Positive Displace- 
ment Superchargers su- 
percharge at all speeds 
and in proportion to the 
need of the engine for air. 
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For Seamless and Drop- 
Forged Steel Products, It's... 


HARRISBURG 


STEEL 


CORPORATION 








The Harrisburg Steel Corporation is a self contained corporation with a 
plant covering over sixty acres and specializing in the manufacture of 
Seamless and Drop-Forged Steel Products among which are: 


ALLOY AND CARBON STEEL, straight carbon regularly made from .08 to 1.50%, alloys in 


same carbon containing nickel, chromium, vanadium, molybdenum and manganese, meet- 
ing S. A. E. specifications and specifications of our customers. 


SEAMLESS STEEL HIGH PRESSURE CYLINDERS for the transportation and storage of gases, 


liquids, etc. under high, medium or low pressures. They are plate-made. 


SEAMLESS STEEL CO. LIQUEFIERS for converting solid COs» into liquid or gas. The clo- 


sure, an exclusive Harrisburg feature, eliminates leakage at any pressure. 


THE OIL-FIELD PRODUCTS are Seamless Steel Couplings for all kinds of pipe, Slush Pump 
Liners with gun-barrel finish and Drop-Forged Steel Pipe Flanges, both threaded and 
welding types. All sizes. 


DROP-FORGINGS made by the drop-hammer methodfor use in the automotive, petroleum, 
railroad, marine and other industries. 


THIS 102-PAGE CATALOG IS FREE 
SEND FOR IT 


Contains official S.A.E. Standar 
Specifications: Information on 
Cylinders, Flanges, Couplings, 
Pump Liners: Up-to-date data 
on the Liquefier. Well illus 
trated. An important reference 
book to have in your possession 


HARRISBURG STEEL CORPORATION 
HARRISBURG + PENNSYLVANIA 


When writing to advertisers please mention Av 
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As long as:‘they are needed, King-Seeley 
will continue to concentrate all its facilities 
and energy in the production of ammu- 
nition components and a variety of parts 
for combat vehicles, aircraft, landing 
barges and fire control systems. 


BUT when G. H. Q. flashes the signal, this 
organization will, with renewed enthusi- 
asm, resume its service to the automotive 
industry in the production of instruments, 
instrument clusters, speedometers, gov- 
ernors and oil filters. 


Our reconversion has been carefully 
planned. It can be made promptly enough 
to prevent delays in the production of vic- 
tory models in both automobiles and trucks. 





Kync-SEELEY 
Coy =a aXoys7- Vu On 


ANN ARBOR (} MICHIGAN 
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COST CUTTING 
IS EVERYBODY’S JOB 


te Most people are willing to pay a reasonable premium for 
extra quality. But nobody wants to pay a premium for need- 
lessly high production costs. 

Because our national ability to produce is greater than 
ever before, everybody’s business faces an era of competition 
in which better values and lower selling prices are sure to 
be key factors in success. Or for survival. 

Acme-Gridley Automatics are a short cut to these lower 
selling prices for all products requiring precision metal parts. 

These multiple spindle Automatics—Bar and Chucking 
Types—cut costs by the very simple process of pro- 

"ache ena less time—without any sacrifice of 
uniform precision. 

There, in few words, is the only possible reason you can 
have for buying an Acme-Gridley—and the only basis we 
have for trying to sell you one. 

If you'd like to get down to details, let us know when 


and where. 


The NATIONAL ACME Gompany 


CLEVELAND ° OHIO 


ACME-GRIDLEY 
BAR and CHUCKING AUTOMATICS 


maintain accuracy at the 
«highest spindle speeds 
and fastest feeds modern 
cutting tools can withstand. 
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;, 
|, | ANSWERS INDUSTRY'S NEED 
FOR A VERSATILE ALL-PURPOSE CUT-OFF SAW! 


a 
& 
q Le 





Here's a DeWalt that you can use for made with circular cutting tools. 


jobs anywhere in your plant now! 
a Y P Investigate DeWalt. Install a DeWalt. 
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DeWalt is the ALL-PURPOSE machine 
that can be changed quickly, as required, 
from a straight-line cut-off saw—to miter 
saw—to rip saw—to dado machine—to 


shaper—or other operations that can be 


Reduce cutting costs. Simplify materials 
handling. Eliminate waste. Save time. 
DeWalt is available in models ranging 
from ¥2 H.P. to 10 H.P. Send coupon be- 


low for full information. 


address 


City 
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Illustration from Inland Poster showing operation 
in the production of the Inland-made carbine 


The remarkable effectiveness of the Inland-made Carbine—the light, maneuver- 
able and deadly accurate little .30 caliber gun—has been proved in every 
theater of war. Dee at a coh ca 
Yet, when the war began it was only a design which normally would have win! I Remember Pearl Harbor 
been years away from finished production. i Buy At Least 
Inland’s resourcefulness in carrying the Carbine from design to quantity if : 
manufacture in record breaking time has been widely recognized. In fact, the i An Extra $100 War Bond 
Carbine has been called one of the outstanding Ordnauce developments of 
the war. 
The Carbine is one of many Inland products for Victory, wuose efficient 
high speed production has demonstrated the value to America jn war, as in 
peace, of Inland’s years of engineering enterprise and manufacturing versatility. 


INLAND MANUFACTURING DIVISION, Genera! Motors Corporation, DAYTON, OHIO 











Inland Products for Victory in- 
clude Carbines, Tank Tracks, Gun 
Sights, Helmet Liners, Extin- 


Mar her Horns, and Rubber, Syn- 

} G@ \—— ede Rubles tee Metal Parts for 

T , Tanks, Aircraft, Submarine 

[4 \ > ” > <5) ¥ al LAN! Chasers, Torpedo Boats, Artillery 

| Lighters and Landing Craft. 
Ylar RUBBER, METAL, PLASTICS 
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Down go fleet costs 


with BKF Seariuge 


Low fleet costs start with bearings. That’s 
why an S3US/IF Bearing is being applied to 
this generator shaft of a 2500-gallon Mack 
Tank Truck. When the bearing is right, the 
generator performance is right, and so is the 
performance of the truck. Bearing depend- 
ability assures truck availability, long life, and 
low maintenance costs. Ask your mechanic. 
He knows. $569 


S\usiP INDUSTRIES, INC., PHILA. 34, PA. 





ball and roller bearings 
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e@ HEAT-PROOF 
e@ COLD-PROOF 
: @ PRESSURE-TITE 
TITE SEAL always retains “<A, a fs : e@ VIBRATION PROOF 
its plasticity and superb — ini = ™ ike e NON-HARDENING 


sealing qualities . never 


shrinks, cracks or crumbles 1% Ree » : a * IMPERVIOUS TO 
_ even in arctic or strat- » 7 - ae 
osphere cold. = ACIDS, OILS 
ee. 
GASOLINE, 


WATER, ETC. 





Over twenty years ago, TiteSeal revolutionized the gasket 
and joint sealing compound field by introducing its non- 
hardening feature. The non-hardening feature of TiteSeal 
makes it possible to disassemble a TiteSealed joint by a 
twist of a wrench....a most important advantage when 
emergency repairs must be made far from a service base 
and a valuable time saver under any conditions, without break- 
ing joints .... yet unconditionally insuring its leakproof per- 
formance. It has since served in all corners of the Earth, under 
all sorts of rigorous conditions, but has never been known to 
shrink, crack, crumble or to lose its grip or its leak-preventing 
plasticity. 





TiteSeal is made in FIVE DENSITIES to meet every gasket 
and joint sealing need .... from the most rugged to the most 
delicate. TiteSeal does an unsurpassed job of preventing 
leaks of liquids gases and pressure under the most severe con- 
ditions. 


Brush-On Aviation Grade is avail- = : : , : 

bl ! ts, t t d 

solicit Wh Ste: doating- te 2 Twain: 5 p E C iA LTY Cc 0 MPANY 
oz. and 8 oz. tubes; | Ib., 5 Ib., SS ee ae oe NORTH ee 


and 25 Ib. cans, and in 120 lb. RADIATOR SPECIALTY COMPANY OF CANADA. Lrpo. TORONTO 2. 
drums. GOLDEN STATE RUBBER MILLS. LOS ANGELES 1. CALIF. 
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Every man on the job at Olofsson’s knows what PRECISION means. 
They take pride in quality performance as designers and builders (' 


TOOL{AND DIE COMPANY 
LANSING, MICHIGAN 


of tools, dies, jigs, gages, fixtures and special machines. 


CHICAGO ENGINEERING OoOFFItcCEeE=-600 souTH MItCHIGAN AVENUE 
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The Sperry EXACTOR Hydraulic Remote Control is a simple, unique, single- 
tube system designed to control mechanisms over distances up to 200 feet. 
The more than 60,000 EXACTORS in operation today, solving the remote 
control requirements of design engineers in many fields, are proof of the thor- 
ough engineering and trouble-free design incorporated in this system. 


It is accurate to a fraction of a degree and entirely self-contained, repro- 
ducing applied motion without the aid of an auxiliary source of power. It 
presents no installation problem, because both the Transmitter and Receiver 
are compact and light in weight, and the tube which connects them can be 
bent around obstacles easily. Vibration does not interfere with its positive, 
reliable action and means is provided for periodic temperature compensation. 


If you have a remote control problem — in the railroad, marine, automo- 
tive, aviation, or any of the industrial fields — you will want our completely 
descriptive booklet. Send for it today. 


The Sperry EXACTOR HYDRAULIC REMOTE CONTROL ‘is rated at 400 


inch-pounds in one direction, through 55° of motion, and , 
100 inch-pounds on the return. a 


FILL OUT AND MAIL COUPON BELOW - NO OBLIGATION 


AAI—EHC-1244 


SPERRY PRODUCTS, INC. 

HOBOKEN « NEW JERSEY 

Gentlemen: Please send me, at no cost, a copy of your Bulletin 78-D con- 
taining complete details on your EXACTOR HYDRAULIC REMOTE CONTROL. 
NAME maoninlivisaineciiedt TITLE 

COMPANY 


ADDRESS 
CITY HOBOKEN NEW JERSEY 
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= / HIGH PRECISION 


Precision beyond what the world | | 
thought reasonable when we started \ 
ht oe 

















in business in 1906, has been 
demanded by the Aircraft Industry— 
for the best of reasons. 








In our manufacture of DOLE 
AIRCRAFT VALVES and FITTINGS 
we never questioned—but straight- 
forwardly met the extreme conditions 
of flight—and we expect to continue 
designing and manufacturing to 
the highest standards. 


THE DOLE VALVE COMPANY + 1901-1941 Carrol! Avenue - Chicago 12, tltlinois 
Les Angetes Detroit Phitadeitphia 
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AVAILABL 


E NOW 


Specially Compounded for 
Automotive Use 


We can accept your order now for 


sheet sponge rubbe 


r specially com- 
pounded for 


automotive use. 


Resists gasoline, 
oil, and corrosive 
vapors, and abra- 
sion. Supplied in 
sheets of any de- 
sired length, as 


hard or as soft as required. Use it to 


block 
floors, line 
seal out 

dampen 


insulate, sou 
cushion 
trunks, 
moisture, 
vibration. You can 
also have die cut 
pieces, molded parts, 
continuous strips or 
cords compounded 


nd 


transmission, 


to meet your special requirements. 


Tell us your proble: 


4 


n; our staff, with 
long experience 
in serving Amer- 
ica s leading auto- 
mobile manufa:- 
turers, will help 
you solve it 
quickly, econom- 
ically, efficientiy. 








Girl in bomber fuselage is tightening one of the bundreds of wire harness bands used on 
each Boeing B-29 Superfortress. Bands are supplied by United-Carr Fastener Corp. Each 
band is lined with cellular rubber, produced by Sponge Rubber Products Co., to cushion, 
insulate and prevent chafing. Parts are small — but they do a big job in protecting wiring 
against vibration of four 2200 b.p. motors and the recoil of Superfortress guns. 


THE RUBBER COLLAR THAT TOOK 
THE ‘RUB’ OUT OF WIRE HARNESS 


..- A lesson in post-war progress 
from a Boeing Superfortress 


The tiny strips of cellular rubber that cushion the hangers for wires 
in the B-29 Superfortress cost just a few pennies. But what a man-size 
job they do! They soak up vibration ... prevent chafing . . . keep wires 
in condition to “keep em flying” 

Wherever there is a danger of vibration — in an automobile, an air- 
plane, a railroad train, a machine tool, a home appliance — amy motor- 
driven piece of equipment — similar applications of cellular rubber can 
lengthen the life of equipment; help assure trouble-free operation. 


Two Basic Types Available 

Our organization, with 21 years’ experience compounding sponge 
rubber (Spongex* ) also produces another basic type of cellular rubber 
— Cell-tite*. In Spongex, the most familiar type of this material, the 
cells inter-connect. In Cell-tite the cells are individual, separate, filled 
with inert gases. 

Consult us zow if you need any variety of cellular rubber. We are able 
and ready to help you solve any problem of sealing, cushioning, vibration 
dampening, sound deadening, insulating, and have ample production 
facilities to meet your present and post-war needs. 

* Trade Mark Registered 


Sponge Rubber Products Co. 


101 Derby Place, Shelton, Conn. * 


Plants in Derby and Shelton, Conn. 


Sales Offices: NEW YORK * CHICAGO * WASHINGTON °* DETROIT 


World’s Largest Manufacturer of Cellular Rubber Products 
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(OU BUILD FOR TOMORROW ... 


| wht yO til light 
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CORTEN 


ad capacity 
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Y trimming off useless deadweight 
to make room for more carrying Ca- 
pacity—by lightening the load on tires, 





aa, ats, , 2g ae ( 
ao , brakes and motors—by adding strength, 

* _—— oe ruggedness and greater resistance to 

Che payload is the pay-off. In 40 lightweight semi-trailers like these, Cor-TEN used in the body fram- corrosion and wear, Cor- l EN construc- 


ng and in all stress-carrying members reduces deadweight 2600 Ibs., provides 200 cu. ft. more carrying 


capacity, has materially increased the earning power of the fleet. Cor-TEN’s greater strength and tion can put your equipment into the 
elasticity increases resistance to metal fatigue, insures long life and uninterrupted service. higher earning brackets. Keep this in 
mind as you plan for tomorrow. 

Thousands of buses, trucks and trac- 
tors that during these war years have 
given outstanding performance, have 
proved the safety, the lasting qualities 
and economic soundness of lightweight 
construction with Cor-TEn. The extra 
stamina that Cor-TeN insures and the 
bigger payloads it makes possible have 
paid off, big. 

Now that Cor-TEN is again available 
for such construction, plan to give your 
U-8-9 Chance ened i Gis Sinaia transport units the economic advan- 
members of this 25-30 intercity bus assures tages that the proper use of this pioneer, 
a ee Se Se See high strength steel insures. 

There is nothing experimental about 
Cor-Tren. Fabricating techniques have 
been thoroughly established. The accu- 
mulated data of more than 10 years 
widely varied application is available to 
safeguard its use in your designs. Cor- 
TEN construction squeezes out the high- 
est profit return from weight reduction 
because Cor-TEN trims off weight at 
lowest cost per pound saved. 

Our engineers will gladly show you 
how and where Cor-TEN can be ap- 
plied to add safety and longer life to 
your equipment, to give it the ability 
to do more work, to carry bigger loads 
farther at less cost. When the postwar 
battle of transportation starts, you'll 
need these advantages. 





Cor-TEN used in the body of this 16-yvd 
semi-trailer dump truck to insure greater 
strength and stamina, also saves 750 Ibs. or 
12.6 weight, 




























AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
NATIONAL TUBE COMPANY, Pittsburgh 





le TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 
United States Steel Supply Company, Chicago, Warehouse Distributors 
r United States Steel Export Company, New York 
.. ; 
¥ | 
| EEL 
: | 
ts | | 
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When Diesel cranking is tough 
count on Exide 





ere 





PELTON ET EAE 


TTT 


Wxre and “off the highway” are neither the time 
nor the place for panty-waist equipment. It’s a com- 
bination that means tough going every foot and minute of 
the way. Only equal toughness can stand the heavy grind. 
Automotive engineering has met the issue with its mighty 
bulldozers, draggers and other husky workers. Exide SUPPORT THE 6th WAR LOAN 
engineering has kept pace with batteries of extra power LEND OVER HERE, TILL 


and ruggedness. IT'S OVER, OVER THERE 


In all climates, in all parts of the world, on all sorts of 
jobs, Exide Heavy-Duty Batteries are showing that they 
can take whatever comes, give it all the power it needs, 
and keep it up day after day. They have the power to pro- 
vide the high speed needed for Diesel cranking. And you 
can always count on your Exides for dependability, long- 
life and ease of maintenance. 


Write today for a FREE copy of the Exide Catalog on HEAVY DUTY 
Heavy-Duty Batteries. It gives you catalog data on how B A T T . - F S 


to order and how to get the most from your Exide 
Heavy-Duty Batteries. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 


Exide’ Batteries of Canada. Limited. Toronto 
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...are being perfected NOW! 


SS Lal ee 


in never-ending research to improve still further the 


Mes the exact amount of carbon in each : . a 
Velvetouch formula, as shown in the photograph ' The “INSIDE STORY’ of \ 
above, is only one of. many controls by which we assure 

uniformity of quality. Our laboratories are engaged POWDER METALLURGY 


J 


friction qualities of Velvetouch all-metal clutch facings 
and brake linings . . . so that you may safely specify 
Velvetouch for rugged, heavy-duty operating conditions 


in all types of industrial machinery. 


THE S.K. WELLMAN COMPANY 


1374 EAST Sist STREET e s CLEVELAND 3, OHIO 





Velvetouch is all metal 
—a combination of 
powdered metals, 
compressed, sintered 
and welded to a solid 
steel backing. 





CHAPTER 1. Powdered metals—iron, lead, tin, 
etc.—first are carefully blended in the right 
proportions for each type of brake and clutch. 
After thorough mixing, they are ready for the 
molding and sintering operations. 





For Brake and Clutch 


... Use 
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PAINT SPRAYING EQUIPMENT, AIR COM- 
PRESSORS, SPRAY GUNS, PUMPS, AIR 
TOOLS, INSECTICIDE SPRAYERS, SAND- 
ERS AND ALLIED FINISHING EQUIPMENT 


TTITUDES on civilian production schedules 
change quickly, but one thing you can depend 
on, when “Signs of the Times” point to peace .. . 
Sprayit and Elsco products will satisfy your demands. 

These products will come quickly too. ..simple 
reconversion problems...enlarged manufacturing 
capacities...mass production facilities...and a well 
trained organization will set in motion, complete 
cycles necessary for early delivery. 

Never in the history of commerce has American 
business faced a condition like that to be encountered 
when full civilian demands are resumed. Orders will 
come from every corner...industry...stores... offices 
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ELECTRIC MOTORS, GENERATORS, HYDRAU- 
LIC CYLINDERS, VALVES, PUMPS, AND 
CONTROLS FOR AIRCRAFT, AUTOMOTIVE, 
AND OTHER INDUSTRIAL APPLICATIONS 


..-homes...everywhere. It is the purpose of Sprayit 
and Elsco to release a steady flow of merchandise to 
these markets, and the finest products we have ever 
produced. 

An outstanding new line of paint spraying equip- 
ment, air compressors, spray guns, insecticide spray- 
ers, air tools, sanders, and allied finishing equip- 
ment will be made available to leading jobbers by 
Sprayit. And a fine line of electric motors, genera- 
tors, hydraulic cylinders, valves, pumps and controls 
for aircraft, automotive and other industrial applica- 
tions, will be produced for manufacturers in these 
fields by Elsco. Your correspondence is invited. 






































Raytheon is proud of its contributions in the development of new electronic tubes 
and complete electronic equipment for the Armed Forces. Proud of the trust 
the military has placed in our designs, engineering and manufacturing abilities. 


When war ends, Raytheon’s wartime experience, research facilities, engi- 
neering and the production skills of over 16,000 men and women will be 
turned to peacetime electronics. Then you'll hear about and see Raytheon 

7 Electronic Equipment that will provide un- 

told benefits in all phases of electronics. In 
the coming Age of Electronics... LOOK to 
Raytheon for complete electronic equipment 
and electronic tubes. 


Tun: in the Raytheon radio program: “‘MEET YOUR NAVY,” every Saturday night 
ov the entire Blue Network. Consult your local newspaper for time and station. 





Devoted to research and manufacture of complete electronic equipment; receiv- 
ing, transmitting and hearing aid tubes; transformers; and voltage stabilizers. 
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Wherevertin the World yor: proauct 


goes from the as- 
sembly line, there goes with it your reputation . . . your re- 
sponsibility for its peak performance in the field. 

Vitally important to the quality and continuity of that per- 
formance is the ease and simplicity with which your job may be 
“‘un-buttoned” for adjustments and buttoned-up again for 
speedy resumpticn of operaticn. 

CLUTCH HEAD Screws, with their logical design for “‘screw- 
driver control’ at all times, definitely disposes cf this field 
service problem. Only CLUTCH HEAD gives you this advantage 
because it is the ONE modern screw cn the market specifically 
designed ‘to be operative with an ordinary type screwdriver or 
any flat blade of reasonably correct width. Note that the thick- 
ness of the blade is secondary, the roominess cf the Clutch 
permitting of a wide latitude in this respect. 

This simplification of field service problems is just one of 
seven major features provided for safer and lower-cost pro- 
duction with better performance when you standardize your 
assembly on CLUTCH HEAD Screws. 


Discover for yourself by per- BY MAIL, a package assort- 
sonal test why this is The ment of CLUTCH HEAD 
Screw That Sells Itself. Your Screwsand sample Type“A” 


request will bring you, Bit ; alsoillustrated brochure 


UNITED SCREW AND BOLT CORPORATION 
CHICAGO 38 CLEVELAND 2 NEW YORK 7 
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Enclosures of Du Pont “‘l u 
methyl methacrylate resin sheets ‘emp 
on Northrop P-61 Night Fighter! 


Cnvsrat-cLear transparency without distortion 
and excellent optical qualities are of utmost 


importance in the pilot housing and tail gunner 
Tail compartment of “Lucite” on the Northrop Black Widow. 


compar tment of a pursuit ship like the Northrop From this vantage point radio operator-gunner can ward off attack 
Black Widow. That’s why Du Pont “Lucite from above and below. 


methyl methacrylate resin sheets are used for en- 
closures on this fast-flying, hard-hitting inter- 
ceptor. 

Colorless, transparent “‘Lucite’’ airplane sheet- 
ing surpasses Government specifications for op- 
tical uniformity— providing clear visibility. In 
addition, it has good shatter-resistance, high 
tensile and flexural strength, is light in weight 
and is not affected by the elements and by 
temperature changes. 

Representative of other types of planes on 
which Du Pont “‘Lucite’”’ has proved its adapta- 
bility, efficiency and economy are the Flying 


Fortress, Liberator, Lightning, Mustang, Mar Pilot housing of “Lucite” provides clear side, top and forward 
and B-29 Superfortress. vision for crew members of Northrop Black Widow. 


& ca 
4 a ae 
OT oe tod a 

















LAMINATED “‘LUCITE’—“BUTACITE” SHEETING for pressurized plane enclosures. Free 28-page “progress 
report” is yours for the-asking on your business letterhead. Provides technical information on proof tests, 
property graphs, and application. Address: E. I. du Pont de Nemours & Co. (Inc.), Plastics Department, 
Arlington, N. J. or 5801 S. Broadway, Los Angeles 3, California. In Canada: Canadian Industries, Ltd., 
Box 10, Montreal. 
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In Your Post-War 
Engine Design... 


MARKS THE SPOT 


... for provision of a direct governor driving outlet 


— desired by many industrial engine users 


@ Every month more and more internal 
combustion engines are going into industrial 
applications where dependable, efficient, 
responsive governing is desirable. 

* * * 
Every month, the orders roll in for Pierce 
Flyball Governors—because they give just that 
kind of performance. And many of those or- 
ders—from the engine users—are for the Pierce 
universal type governor which is driven by 
the fanbelt. This is an indication that many 


ao 
— = a 


engines in popular usage still do not provide 
outlets for direct governor drive by gear. 

Wherever mechanically governed engines 
are in use, the operators express a definite pref- 
erence for direct driven governors. There are a 
number of places on any engine where these 
desirable direct drive outlets may be provided 
—economically and easily. Pierce engineers, 
with a wide background in meeting and solving 
governing problems, are always happy to con- 
sult with engine designers to this end. 


THE PIERCE GOVERNOR COMPANY, INC. - 1637 OH!}D AVEMDE - ANDERSON, INDIANA 


Manufacturers of Pierce Precision Governors and Sisson Automatic Chokes 


PERE 


GOVERNORS 
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That machine above was built by Nicholas Cugnot in 
1769. It is the great, great, great grandfather of the 
modern automobile. Cugnot’s machine was the original 
Stanley Steamer. It had a boiler in front and when it ran 


/ 


it might go as fast as 2, m.p.h. That machine was a 
far cry from our modern car, but it was a fine idea. The 
reason it was not more successful was that Cugnot 


simply did not have enough experience. 
In the manufacture of all products, Experience Counts. 


The WARD PRODUCTS CORPORATION has long been a 
leader in the design and manufacture of antennas for 
automobiles and home radios. Many important design 


THE WARD PRODUCTS CORPORATION 
1523 E. 45TH STREET, CLEVELAND 3, OHIO 


‘ember 1, 1944. 


changes, pioneered by warp, have become accepted 
standards in industry. WARD products are quality prod- 
ducts, reflecting the workmanship of craftsmen using 
modern equipment. . . . For the finest antennas for 
all automobile and home applications, look to WARD! 
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Specify UDYLITE Equipment for 
Bulk Finishing of Small Parts 


In metal finishing equipment the name UDYLITE stands for the best. 
Udylite’s complete line of equipment for the metal finishing plant 
is practical and dependable—designed by engineers who are thor- 
oughly aware of the problems and requirements of the trade. 


If you require specially designed equipment not found in our 
standard lines our experienced engineering staff will gladly help 
you work out the proper answer to your needs. 


‘ 
) 


The respect for UDYLITE equipment is nationwide—the advantages 
of Udylite’s unique “continuing service” in your own plant are 
worth your consideration. 


Your inquiries are invited. 


A. The Udylite Handiplater. 8B. Multiple Cylinder Horizontal Barrel. 
C. Udylite Automatic Barrel Plating Machine. D. Udylite Hori- 
zontal Barrel with Hoist. E. The Udylite Multi Purpose Barrel. 


THE UDYLITE CORPORATION 


1651 East Grand Boulevard - Detroit 11, Michigan 
Representatives in All Principal Cities 
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complele WMIER PUMP Seevece 
FOR YOUR NEW PRODUCT.... 


7 FOR IMPROVING PRESENT MODELS 


at MARK OF MER,» 


Schwitzer-Cummins will produce a Fine SEAL—a FINE IMPELLER 


pHutomatte —or a ComPLETE Pump for you and all at a decided advantage 
SHAFT SEALS in the performance of your product. 


for All Requirements 


AUTOMOTIVE ° ° ° ° ° 
and STATIONARY pumps since the pioneering days of the automotive industry, and 





We have been specialists in the design and building of water 


have actively participated in every era of the industry’s develop- 
ment. We are the originators of the Automatic Shaft Seal and have 
developed it to its present stage of perfection. This long experience 
is yours for the asking. We invite your inquiries in the belief that 
we can not only be of assistance to you in your engineering prob- 


lems, but can save you money as well. 


You may want more water. You may have to reduce the space 
occupied by the pump. You may have a persistent leakage, or a 
dozen other troubles. Let us tackle the job. We will not take it as 
a matter of simply selling you merchandise, but as an obligation 
to obtain for you a highly efficient performance at a minimum of 
cost. We know so well the close relationship there must be be- 
tween the seal, the impeller, and the pump itself if there is to be 


complete satisfaction. 


You want either advan- 








tages in performance or 


price. We have both. 





Send “Today tor our NEW CATALOG... 


THE STORY OF 
AUTOMATIC SHAFT SEALS 


A SCHWITZER-CUMMINS DEVELOPMENT 


«nt MARK OF MER,» 


B SCHWITZER-CUMMINS COMPANY 


INDIANAPOLIS, INDIANA, U.S.A. 














FOR YOUR POSTWAR PRODUCTS... 


edmond MICROMOTORS 


DD new life to your products with Red- 
mond Micromotors, built in sizes up 
to a tenth horsepower. 

Add the revealing touch of experience— 
accomplishment by specialists—the magic 
of precision on a mass production basis. 

Get the exclusive Redmond patents and 


original Redmond developments. Take ad- 
vantage of Redmond’s 18 active years of 
effort concentrated on micro-power and its 
varied applications. 

Learn all about these fine Micromotors, 
their long life, consistently low operating 
cost, and low first cost. Write us today. 


Shaded Pole AC Micromotors are built in sizes up to 1/20th horsepower. Series and 


Shunt Wound DC Micromotors are built in sizes up to 1/10th horsepower for opera- 


tion at 6 to 115 volts. Micromotors can be tailor-made to meet unusual requirements. 


AG: Kedanond Company 


Composite sketch of Redmond facilities 


with over 5 acres of floor crea. Owosso, MICHIGAN, U.S. A; 








Wraccun YOUR SHOP schedule calls for 
forcing wheels, pinions, gears, bearings or 
bushings on axles or shafts... or removing 
them, once they’re pressed on . . . or for other 
similar assembly or dismantling jobs... you'll 
find your answer in the wide-ranging line of 
Watson-Stillman Forcing Presses. Some of 
these units perform a large number of these 
operations with but slight adjustment. Others, 
as is evident from their design and construc- 
tion, are made for more specialized functions. 

These presses range from small compact 
units to large tonnage machines for handling 
heavy work on a traversing platform. Each is 
self-contained, quick-acting and oil-operated. 
Each performs its forcing operations 
smoothly, with a minimum of shock and max- 
imum freedom from pulsation under pressure. 


Only a few of the many available types and 
sizes of W-S Forcing Presses are shown here. - 
Write for detailed information on these and 
other W-S Hydraulic Presses for forming, 
forging, flanging, straightening, shearing, 
piercing, bending, assembling, and other 
metal-working operations. Send for General 
Bulletin 110-A. The Watson-Stillman Co., 
Roselle, New Jersey. 














// 
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WATSON-STilimay 


) 6541 


December 1. 1944 V hen writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 

















DON’T LET TANGLED HOSE 


~ 
_-_ 
G met) 


PLAY SAFE! 


Speetfy 


)\REDUCE SAFETY AND EFFICIENCY 


AIRCO-TWIN 


THE MODERN 2ZINI] HOSE 
FOR WELDING AND CUTTING 


NCREASE the safety and efficiency of your 
welding and cutting operations by 
using Airco-Twin Hose. This modern 
hose is actually two separate lines molded 
into a single flexible unit. 


Airco-Twin Hose is strong and will with- 
stand pressures many times greater than 
those required for welding and cutting 
operations. For easy identification in 
coupling, the acetylene line is red and the 
oxygen line is black. 


OPERATORS PREFER AIRCO-TWIN HOSE BECAUSE: 


(1) It does not kink as do individual lines 
of hose. 


(2) It can easily be shifted about—less 
chance of entangling with other objects. 


(3) Compact— it is easier to keep out of 
the way of hot slag and sparks. 


(4) Saves time required to tape up indi- 
vidual hose lengths. 


A further description of Airco-Twin Hose is available in our folder 
ADC 609-A. It can be obtained from the nearest Airco office, or if you 
prefer, address your inquiry to Department AA, at the NewY ork office. 


* BUY UNITED STATES WAR BONDS x* 
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Arr REDUCTION 


General Offices: 60 EAST 42nd STREET, NEW YORK 17, N.Y. 
in Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. + General Offices: HOUSTON 1, TEXAS 
Offices in all Principal Cities 
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N INGENIOUS PRESSURE 
sealing gasket (patent applied for) that also 
conducts high frequency currents. 

This wartime development, widely used to 
ground high frequency currents built up in 
various rotating parts, holds promise for many 
peacetime applications. 

If you have a problem involving the dis- 
persal of high frequency or static through a 
pressure sealing gasket, one of our engineers 


will be glad to call and discuss it with you. 





D 


ember 1, 1944 
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To bring out the best in those new designs, you 
may need a fastener that has yet to be invented 
... @ fastener that enables your product to do a 
better job. 


Millions of Camloc quick-acting fasteners serve 
the aircraft industry on all fronts. Camloc designs 
fasteners to fit precise needs, and the accumu- 
lated knowledge and valuable experience that 
solved aircraft's fastener problems is at your 
service. 

Whether you plan to make radios or vacuum 
cleaners, automobiles or washing machines, you'll 


find Camloc has much to offer. 














Tight, Permanent Solder Bonding 
m Demands 
CORRECT 


FLUX 
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Photo courtesy Bell Aircraft Corporation 


Be Sure with KESTER 


@ Wrong flux can impair any soldered connection. Don’t 
take chances with your finished product because the flux 
you use isn’t suited to the job. Be sure with Kester! 


@ Forty-five years’ experience backs Kester Fluxes. From 
that experience Kester engineers have developed a vast 
range of flux formulas covering every possible soldering 
requirement. Seams of various types require different kinds 
of flux. Spot soldering other kinds. Sweating operations 
still other formulas. And so on. 


@ What fluxes are best for your various soldering opera- 
tions? Kester engineers and technicians can tell you. And 
the complete line of Kester Fluxes includes the right fluxes 
for your various jobs. 


@ Delicate electrical connections, for example, demand a 
flux that is a poor conductor, that is non-corrosive, and that 
has no tendency to collect moisture, dust or other foreign 
matter. Kester has it; and any other flux you need. 


@ Take advantage of Kester experience and Kester tech- 
nical knowledge. Kester engineers will be glad to work 
with you. Consult them. 








* BUY WAR BONDS x 








KESTER SOLDER COMPANY 
4202 Wrightwood Ave., Chicago 39, Illinois 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 








© Comioc Fastener Corp., STANDARD FOR INDUSTR¥E 
420 LEXINGTON AVENUE, NEW YORK 17, N.Y, 


172 “IE: l 





for PRODUCTION 
; of Many Things- 


... Including Profits 


ODER metal forming machinery for more than a 

generation has been engineered and built for an in- 
dustry in which high production and low unit cost are 
basic requirements. 


Thus YODER equipment helps solve the puzzle with 
which production men are struggling in these changing 
times ... how to cope with the increasing significance 
of finished cost in the face of higher wage standards, 
difficult material supply and a demand for not-less-than- 
prewar quality in higher-than-prewar quantity. 


“Increased production efficiency” is the cry. Illustrated 
here are a few of the versatile machines YODER manu- 
factures for the exact purpose of increasing efficiency in 
the production of .. . 


ar eee SRT YY 


Cold-roll-formed sections of every variety. . . from light 
mouldings to heavy gauge angles, channels, and special 
structural sections... 


Cold-formed and welded tubing from %4”’ to 24’’ or pipe 


from 2’ to 24’, for which YODER can supply a produc- 
tion mill complete to the last detail, or any part thereof... 


Strip metal handling...coiling, uncoiling, slitting, level- 
ling, trimming, de-burring, power-hammer forming, 
cutting off... . 


Plus complete engineering service for the adaptation of 
these lines or development of special machinery for your 
particular metal forming requirements, all based on well 
established awareness that... 


YOU, TOO, MUST ENJOY A PROFIT 


Write for new book on Yoder Production Equipment 


THE YODER COMPANY 


5500 Walworth Ave. ¢ Cleveland 2, Ohio 


ANY 


llinois 
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When “Position” 
Counts Most 


On automatic welding jobs, like 
the one illustrated here, position 
counts “most,” and with the C-F 
Positioner (with 6 sizes, and ca- 
pacities to 30,000 Ibs.) the tables 
tilt to 135° beyond horizontal and 
rotate 360°, all under push button 
control. The exclusive C-F Vari- 
able-Speed Control gives table ro- 
tations ranging from 0 R.P.M. up 
for all sizes. For “quick change” 
of position, for greater time sav- 
ing and efficiency, for lower costs 








and greater safety to men 
and materials, specify C-F 
Positioners for all automatic 
and production welding op- 
erations. 


Write for Bulletin WP-22 


CULLEN-FRIESTEDT CO. 


1322 S. Kilbourn Ave. 





Personals 
(Continued from page 54) 


Edward C. Quinn. Other regional mana 
gers are Mark M. Whipple, Boston; Leslie 
W. Neumann, St. Louis, Mo., and J. W. 
McLaughlin, Cincinnati. 

Capt. R. T. Brodhead, U. S. N., retired, 
and Richard P. McMahon have been 
elected vice-presidents of the McAleer Man- 
ufacturing Co. 

Galen C. Cartwright has been appointed 
manager of the promotion depart- 
ment of Goodyear Tire and Rubber Co 

The Carpenter Steel Co. has announced 
the following personnel changes: John W. 
Moxon, formerly with the Guaranty Trust 
Co. of New York, has been elected secre- 
tary-treasurer to succeed the late Joseph 
S. Pendleton. Willard E. Roberts, formerly 
with Lybrand, Ross Bros. & Montgomery, 
has been named controlled. Paul B. Greena- 
wald has been made general superinten- 
dent of mill operations and George V. 
Luerrsen, assistant chief metallurg’st 

Leonard C. Truesdell, formerly sales 
manager of Crosley Corp.’s radio and ap- 
Pliance division, has been appointed gen- 
eral sales manager for Bendix home radios 
Bendix Radio Div. of Bendix Aviation 
Corp 

H. Webster Crum 
manager of the new products div 
year Aircraft Corp. 

The Watson-Stillmar 
John Thomas Gillespie, 
export sales. 

The appointment of J. E. Reagon as di- 
rector of sales and service has an- 
nounced by The Elco Lubricant He 
was formerly general service manager of 
the Timken Roller Bearing Co 

Clarence L. Collens, for 37 years presi- 
dent of The Reliance Electric & Engineer- 
ing Co. has elected to the newly- 
created post of chairman of the board and 


sales 


appointed 
of Good- 


has been 


appointed 
manager of 


Co. has 


Jr., 


been 
Cort 


been 
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is succeeded in the presidency by James 
W. Corey, sales vice-president since 1940. 

The appointment of George H. Strock as 
regional manager of the newly established 
Australasia-South Africa Region, has been 
announced by C. B. Thomas, president of 
Chrysler Export Div., Chrysler Corp. 

Globe Steel Tubes Co. has announced the 
appointment of Frederick K. Krell as ad- 
vertising manager, with headquarters in 
Milwaukee. 

Automotive Gear Works, Inc., has an- 
nounced the appointment of H. T. Stur- 
geon to the position of sales manager. 

R. W. Davis has been appointed general 
manager of the Allis-Chalmer Mfg. 
Norwood, Ohio, works 

W. T. McCargo has been appointed East- 
ern Regional Sales Manager of the Car- 
borundum Co., succeeding F. Jerome Tone, 
Jr., who has been named vice-president in 
charge of sales. 

F. Cyril Greenhill 
and assistant treasurer of the Acklin 
Stamping Co., Toledo. He succeeds the late 
Frank E. Graper, former president. 

Aircraft Corp. has 
William Cook vice-president in 
production of the company’s power con 
trols div., Burbank, Cal. He was formerly 
director of industrial relations. 

Standard Oil Co. of Indiana has an- 
nounced the following personnel changes 
in the company and its subsidiaries, effec- 
tive Jan. 1, 1945: Edward G. Seubert will 
retire as president. He will remain a di- 
rector and become chairman of the execu- 
tive committee of the board. Robert E. 
Wilson, now president of Pan American 
Petroleum and Transport Co., will become 
chairman of the board and chief executive 
officer of the Indiana Company and A. W. 
Peake, a vice-president, will advance to 
the office of president. His place will be filled 
by F. O. Prior, now president of Stanolind 
Oil & Gas Co. Mr. Prior will be a director 
and vice-president of the Indiana company 


Co.'s 


was elected president 


named 
charge of 


Accessories 
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will also be chairman 
the Stanolind Oil & Gas 
Pipe Line Co. and Stanolind 
ing Co. 

The Udylite Corp. has announced ie 
appointment of L. V. Nagle as vice-presi- 
dent in charge of national] sales for the 
company 

Ethyl Corp. has announced the return 
of George Krieger, in charge of rural mar- 
keting and special development work as 
assistant to Julian J. Frey, general sales 
manager. Since 1942 Mr. Krieger has been 
with WPB. 

The Timken Roller Bearing Co. has ap- 
pointed J. Ringen Drummond, experimen- 
tal engineer, as assistant factory manager 

Aro Equipment Corp. has announced 
appointment of two new division managers 
as follows: Ralph E. Lockhard has been 
made lubricating equipment div. manager 
for the Chicago territory and Ralph €., 
Wilkinson manager of the _ lubricating 
equipment div. for the Wisconsin territory 
with headquarters at Milwaukee. 

Du Pont company has announced the 
following personnel changes: Matt Denning 


and board of 
Stanolind 


Purchas- 


the 
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WANTED: Motor Truck engineers — de- 
signers—draftsman. Openings with Eastern 
concern, offering permanence and advance- 
ment. Box 15, Automotive and Aviation In- 
dustries, Chestnut & 56th Sts., Philadelphia 
39,. Pa. 





WANTED DESIGN ENGINEER, familiar 
with hydraulic mechanisms, by large manu- 
facturer of lifting jacks in Midd'e West, t 
head up engineering of complete line of 
hydraulic jacks Excellent opportunity 
good salary, permanent. Give age, experi- 
salary in writing Box 18, Chilton Co 
All replies confidential. Statement of avail- 
ability required. 


ence, 





WANTED TRUCK BODY DRAFTSMEN 
Eastern Truck Manufacturer wants truck 
cab and body draftsmen, both detail and 
layout, experienced in full size cab and 
sheet metal design.Offer permanent connec- 
tion for post-war. W.M.C. regulations 
apply. Include background and experience 
record in reply. Address reply to Box #19 
Chilton Company, Chestnut & 56th Sts 
Philadelphia 39, Pa. 





TOOXNL DESIGNERS AND PRODUCTION 
ENGINEERS. Tremendous war use of our 
standard products requires immediate ex- 
pansion of our facilities for small electric 
motor production. Product changes and 
process improvements contemplated to meet 
growing backlog of civilian requirements 
insure continuous positions. Location Cen- 
tral Michigan in town having 16,000 popula- 
tion. In your reply give record of your 
training and accomplishments. Salary open 
Statement of availability required. Box 20 
Chilton Company, Chestnut & 56th 
Philadelphia 39, Pa. 


Sts 





ENGINEERS AND DRAFTSMEN—SMALL 
MOTORS. Modifications to our peacetime 
products for increased war applications in- 
sure an interesting and valuable future wit! 
a company having an excellent prewar pro 
duction reputation. Location Central Michi 
gan in town having 16,000 population. I 
your reply give record of your training and 
accomplishments. Salary open. Statement 
of availability required. Box 21, Chilton 
Company, Chestnut & 56th Sts., Philadel 
phia 39, Pa. 


WAR BONDS 


continue fo sell 


ARE YOU 
STILL BUYING.» 
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Courtesy of 
Douglas Aircraft 


SPECIFY CU RTIS 


Universal joints play an important part 
in the operation of airplanes and ma- 
chine tools. 

Where out-of-line transmission of 
power, or rotation of shafting around 
corners or at angles is necessary — 
strains and wear on universal joints , 
working at such angles are excessive. / 

Engine controls — retractable landing gear — aux- 
iliary power controls and elevator spars must have 
smooth, positive operation for the pilot and his crew. 

In machine tools too — failure of any part means 
loss of production and costly repair shutdowns of 
multiple drill presses, grinders, milling machines, etc. 

Curtis Universal Joints, made’to Curtis ‘“Standards’’ 
have PROVED their ability to take it.’ The rigid Army 


Air Corps Class 1 specifications for strength and ° 


toughness are met and surpassed by Curtis Joints. 

Through years of experience Curtis applied special 
steels and developed proper heat treatments to secure 
maximum strength and toughness. Accurate machining 
and fitting to close tolerances gives smooth, free-work- 
ing surfaces — Curtis oilers insure 
proper lubrication —and the pat- 
ented ‘'Telltale’’ lock ring tells at a 
glance that each part is firmly 
locked together and permits rapid 
disassembly and reassembly in the 
field. 

All these plus magnaflux inspec- 
tion by certified operators give 
Quality Control thruout production. 

Specify Curtis Universal Joints 
in any of their 14 sizes—let Curtis 
Engineers work with you on your 
problems — be sure of ‘Proven 
Performance.” 





” {URTIS UNIVERSAL 
» JOINT CO. INC. *%22" 


BOSTON GEAR WORKS, NO. QUINCY, MASS., SOLE DISTRIBUTORS 
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SEND FOR YOUR COPY 


HIS new Peerless Bulletin MC-51 fully describes 

the new Mechani-Cut. It is a precision-made, 
mechanically-driven metal cutting saw that sets new 
standards — in fast sawing, modern design, low 
maintenance and dollar-for-dollar value. Available 
in three popular sizes — 7”x 7”... 11” x 11"... 
and, 14” x 14”. 


Four-Sided Saw-Frame 
Finger-Tip Pressure Control 


The new Mechani-Cut has the patented Peerless 
Four-Sided Saw-Frame that surrounds the blade and 
the work. Backing-Plate Blade-Support, locked 
1/32” above blade, permits maximum blade pressure, 
assures positive lift clear across on the non-cutting 
stroke and maximum blade life. 

New Compensating Feed Unit permits adjusting 
cutting pressure to the fraction of a pound. 

The coupon will reserve your copy of the New 
Bulletin MC-51. 


tT 


TT EER LESS |!!! 


MACHINE COMPANY 
A c ' N € : w ! $s c o N s ' 

















(_] SEND COPY OF NEW BULLETIN MC-51. Dept. AA-1244 


Also send bulletins on 
0 Peerless Hydra-Cut Saws C) Peerless Vertical Saws 
O Peerless Blades, Stock Rests and Coolant 


Company 





Individual 
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LYON-Raymond 
Aydradtic 
HIGH-LIFT TRUCK 


1. TRANSPORTS SKIDS... 
2. TIERS MATERIALS... 
3. POSITIONS WORK... 


New tubular construction makes 
it light, easily handled— 
and STRONG. 


A FEW of ITS MANY USES 


‘ @ Positions dies for easy, safe han 
dling in and out of presses. 


@ Holds stack of sheets at proper 
height for easy feeding to machine. 


@ Adjustable support for overhanging 
work—at drill presses, shears, punches. 


@ Positions work at proper heights for 
transfer. 


@ As a work table—always at proper 
height for each workman. 

@ Places and holds heavy work ex 
actly where needed for machines. 


@ Loads and unloads motor truck 
shipments—level loading at truck or 
platform — transfers at places where 
overhead systems can't reach. 





For the complete details of this 
adaptable, labor-saving cost- 
cutting, truck, write today for 
Bulletin 136. It's free for the 
asking. 


LYON-Raymond Corporation 


Moterial Handling Equipment 
395 Madison St., Greene, N. Y. 











has been appointed director of sales of the 
finishes div He succeeds the late W. 
Franklin Donohoe. H, R. Lounsbury, east- 
ern trade sales manager, finishes div., has 
been made refinish sales manager at the 
Wilmington office. J. L. Masterson, south- 
western sales manager of the finishes div., 
has been transferred to the Wilmington 
office and will be succeeded in Dallas by 
J. W. Cleveland, asst. sales manager 

David M. Salsbury has been elected vice- 
president and general manager of the 
Westinghouse Electric Supply Co., sub- 
sidiary of Westinghouse Electric & Mfg 
Co. Westinghouse has also announced the 
appointment of Clyde A. Peterson, of Chi 
cago, as designer in the newly created 
tadio Receiver Div. of Westinghouse 
Blectric & Mfg Co 


Obituary 


W. Franklin Donohoe, 54, director of 
sales of the Finishes Division, E. I. du 
Pont de Nemours and Co., died sud- 
denly Nov. 10 while on a visit to Chi- 
cago to attend a meeting of the Re- 
frigeration Institute. 

Dudley H. Miller, 74, president and 
director of Speer Carbon Co., Interna- 
tional Graphite & Electrode Corp., and 
Speer Resistor Corp., died Nov. 8 at 
his home in St. Marys, Pa. 

William R. McPhail, 43, assistant to 
the Atlantic Division traffic manager 
of Pan American World Airways, died 
suddenly Nov. 13. He succumbed after 
fighting a minor fire at his home in 
Larchmont, N. Y. 


George M. Graham 


George M. Graham, at one time vice 
president of Pierce Arrow, Chandler 
Motor Car Co., and of Studebaker 
Corp., and a member of the board of 
directors of the Automobile Manufac- 
turers Association from 1925 to 1927 
died at Miami, Fla., Nov. 15, following 
an operation. Mr. Graham, who had 
been active in studying taxation prob- 
lems while a member of the AMA 
board, had been retired in recent years. 


Undersize Rod Pins 
Salvaged by Freezing 

An estimated 16,000 undersize rod 
pins have been salvaged by a new freez- 
ing process in use at the Aircraft En- 
gine Plant of the Ford Motor Co. and 
experiments in “growing” other parts 
have yielded promising results that 
probably will lead to widespread use 
of the method. 

Pins that are two are three one- 
thousandths undersized are “grown” to 
proper dimension by cooling them to 
a temperature of —313° in liquid air. 
Actual “growth” takes place on the 
outer surface of the metal because of 
a change in the physical properties of 
austenite — a constituent present in 
varying quantities in most alloy steels. 
Under conditions of extreme heat or 
cold, austenite breaks down into mar- 
tensite, an element of greater bulk, 
which increases the size of the part 
under treatment. 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 


The best “soft” ham- 
mers and mallets are 
rawhide—tough, resil- 
ient, long-lasting C/R 
mechanical rawhide. 
They strike effective blows 
without battering or marring 
. . . without fatiguing re-coil. 
They hold their true striking 
surfaces. Sizes and weights 
for every need. Hammers are 
malleable iron with replace- 
able C/R Rawhide insert faces. 


Write for Catalog Sheets. 


ve ANU spuwhide irs. 17 5.G 


1310 ELSTON AVE.. CHICAGO. oe 
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Long Hours of Work | 
for a Brief Moment 
A. Of Action | 





<OMBINED efforts of inventor, metallurgist, 

chemist and machinist go into one swift, 

deadly descent of a bomb. For that all- 

important moment of impact, men have worked carefully and 
long. Springs, too, go along on the trip, waiting for the exact 
interval to accomplish their work. Springs must not fail in 
the important jobs of war. Whether their life span is brief— 
or enduring, there is only one standard for their manufacture 
—the best. 


Springs, when great mechanical developments are released 


These same standards will provide Gibson 


for the years of eventual reconstruction and development. 


The William D. Gibson Company 


DIVISION OF ASSOCIATED SPRING CORPORATION 


1800 Clybourn Ave., Chicago 14, Illinois 
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THE only REPRODUCTION PAPERS 
WITH AN 


041\ EMULSION 


anti- 





Light-diffusion closes up lines in a negative, spreads them 
in a positive print. It causes poor definition, lost details, 
fuzziness. In the past, diffusion could be avoided only by 
achieving exactly the right exposure. 

The new Photo-Arc emulsion reduces diffusion — re-. 
duces it so decidedly that full, non-critical exposures 
can be made. Lines are clean and sharp. Greater den- 


sity, greater contrast, greater legibility are assured. 





Manufactured only by 


PEERLESS PHOTO PRODUCTS, INC: 
Dept. 12d, 50 Broadway, New York 4, N. Y. 
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VERY USER of fluorescent can 

improve the quality of his light- 
ing service by installing G-E Watch 
Dog Starters. Lighting engineers and 
maintenance men are replacing worn- 
out starters with Watch Dogs because 
these manual reset starters substan- 
tially reduce maintenance time. That’s 
only one important reason why you 
should switch to G-E Watch Dog 
Starters. There are many others. 


The Watch Dog... 

stops annoying blink and flicker of 
dying fluorescent lamps. Blinking can- 
not possibly recur. 


eliminates needless and futile starting 
attempts under dead lamp conditions. 


safeguards ballasts from operating at 
short circuit when lamps reach end of 
their useful life. 


ovtlasts an average of ten 40-watt lamps 
under specified test conditions. W atch 
Dog has a rated life of 25,000 hours. 


Write for our free bulletin, “How to 
Use Fluorescent Accessories for Best 
Lighting Results.” Send your request 
to Section G1243-103, Appliance and 
Merchandise Dept., General Electric 
Co., Bridgeport, Conn. 


BUY WAR BONDS AND KEEP THEM 


Hear the General Electric radio programs: 
“The G-E All Girl Orchestra” Sunday 10 P.M. 
EWT, NBC. “The World Today” news every 
weekday 6:45 P.M. EWT, CBS 


‘GENERAL @ ELECTRIC. 


178 


| 

| Tentative Orders 

} . . 

_ Assist Steel Mills 

| (Continued from page 48) 


| resent, therefore, all the more Washing- 
| ton propaganda charging those who 
think of reconversion with a lack of 
patriotism. It is pointed out that nu- 
merous metallurgical projects are based 
on becoming effective when reconver- 
sion comes, and those who frame these 
plans would like to know how they can 
approach the problems presented with- 
out taking reconversion into considera- 
tion. 

Dissatisfaction with the prices paid 
to South American producers for non- 
ferrous metals threatens to affect a 
steadily widening range of products. 
From Chile comes news of the shut- 
down of two French-owned copper 
mines because the proprietors failed to 
make a profit on their sales. The 
Foreign Economic Administration, in 
announcing suspension of contracts 
with these concerns, said that they were 
“small, high cost smelters,” adding that 
the contracts would not be renewed 
when they expire January 31. The 
FEA also said that the two contracts 
did not involve more than 3 per cent 
of Chile’s output of copper. The con- 
tracts were with the United States 
Commercial Company, formerly the 
Metals Reserve Agency. Chile’s prin- 





cipal copper producing companies, the 
Braden and the Chile Copper compa- 
nies, are American-owned. In 1941 we 
got 130,000 tons of copper from Chile, 
by far the largest tonnage obtained 
from any foreign country. The cop- 
per situation is slowly becoming more 
comfortable for consumers. Rational- 
izing of the uses of secondary copper 
has been of the greatest help in this. 
Chile’s metallurgical industry main- 
tains close contact with that of Bo- 
livia, emissaries of which republic are 
now endeavoring to get a better price 
for tin shipped to the United States. 


COMPOSITE AIRCRAFT MANU- 
FACTURE AND INSPECTION, by 
Leno C. Michelon, Lieutenant (j.g.) 
A-V(S) USNR, constitutes a practical 
encyclopedia of composite aircraft 
manufacturing and inspection. It is 
an indispensable handbook and refer- 
ence manual for everybody concerned 
with either of these aspects of manu- 
facture as well as for trainees in the 
inspection field. The book provides a 
complete coverage of the basic mate- 
rials used in manufacturing composite 
aircraft — the metals, the woods, the 





plastics, and the fabrics. It gives in 
exact detail the Army and Navy Aero- 
nautical Specifications for each of these 
materials. It presents the inspection 
instruments and methods used to insure 
adequate performance and maximum 
safety. 

This 546-page book may be obtained 
from the publishers, Harper & Broth- 
ers, 49 East 33 St., New York, N. Y.. 
at $6.00 per copy. 





New Worlds 


TO CONQUER IN 1945 


Look out for suddenly issued orders that 
may quickly end much war goods manufac- 
turing. Look for swift changes to many 
urgently demand peace-time products. 
Whenever, or whatever these changes may 
be, water in abundance will still be an ab- 
solute necessity. 


Now is the time to check your needs for 
a thoroughly modern, quality built and ever 
dependable Layne Well Water System. You 
will want the best that money can buy; a 
water system that will last the longest, take 
less in up keep cost and operate at a new 
low in economy. 


Layne Pumps and Well Water Systems 
have a reputation that extends around the 
world. They are more widely used than any 
other make on the face of the globe. They 
are serving more cities and industries than 
all other makes combined. As a pioneer in 
both well installation and pump building, 
Layne has created, proven and uses ex- 
clusively the greatest number of major ef- 
ficiency features. 


Be prepared for the changes of 1945! 
Get the facts about Layne Pumps and Well 
Water Systems now. For new literature, of 
the counsel of an experienced Layne engi- 
neer, address Layne & Bowler, Inc., General 
Offices, Memphis, Tennessee. 


AFFILIATED COMPANIES: Layne-Arkansas Co. 
Stuttgart, Ark. * Layne-Atiuntic Co., No rfolk. 
Va. * Layne -Central Co. Memphis, enn. * 
Layne-Northern Co., Mishaws aka, Ind. * Layne 
Louisiana Co Lake C haries a Louisiana 
Well Co Monroe a Layne New York ¢ 
New York City * 
* Layne- Ohie o Co., 
, Houston, 
o., Kansas City, Mo. * Layne-Western 
Minnesota, Minneapolis, Minn. * Imterna- 
tonsil Water Supply Ltd., London, Ontario, Canad» 


Layne-Ne¢ orthw est Co. 
olumbus Ohio 
Te xas * Layne- 


fh: 
WELL WATER SYSTEMS 
DEEP WELL PUMPS 
FOR CITIES, INDUSTRIAL PLANT: 


RAILROADS, MINES, AIR COND 
TIONING, IRRIGATION PROJECT 
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WATERPROOF 


WEATHER 
STRIPPING 


PASSENGER 
COMFORT 


We also supply fire-resistant seat cov- 
ering—quality upholstery — for trans- 
port planes. 


Memb TE 








Established 1837 


BRIDGEPORT FABRICS, INC. 
BRIDGEPORT CONN. 


UPHOLSTERY CLOTH NARROW FABRICS * ELASTIC WEBBING 





ALABAMA TEXAS 
HOTEL ADMIRAL SEMMES ch. HOTEL STEPHEN F. AUSTIN 
HOTEL THOMAS JEFFERSON ...... Birmingham HOTEL EDSON 
DISTRICT OF COLUMBIA 
HOTEL WASHINGTON Washington Brownwood 
ILLINOIS El Paso 
HOTEL FAUST . Rockford HOTEL TEXAS Fort Worth 
oe ee & Galveston 
HOTEL CLAYPOOL ... Indianapolis HOTEL GALVEZ ... Galveston 
HOTEL JEAN LAFITTE Galveston 
JUNG HOTEL New Orleans CORONADO COURTS Galveston 
HOTEL DESOTO New Orleans JACK TAR COURT HOTEL Galveston 
MIRAMAR COURT Galveston 
HOTEL LAMAR Meridian HOTEL CAVALIER Galveston 
HOTEL PLAZA. 
HOTEL PAXTON HOTEL LUBBOCK 
HOTEL FALLS 
HOTEL CLOVIS .. HOTEL CACTUS San Angelo 
. ANGELES COURT San Antonio 
HOTEL ALDRIDGE HOTEL MENGER ..... San Antonio 
SOUTH CAROLINA VIRGINIA 
HOTEL WADE HAMPTON HOTEL MOUNTAIN LAKE Mountain Lake 


\ffiliated 


&' NATIONAL HOTELS 


k: 
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HARGRAVE CLAMPS 
PERFORM VITAL JOBS 


in the Nation's Leading Plants 


To obtain greater output, save 
time perform work easier, you 
must have the right clamp for 
every job. HARGRAVE Individual 
ly-Tested Clamps have kept 
steady pace with production re- 
quirements of the auto and air 
craft industries To properly per 
form hundreds of operations of 
every type, Hargrave Clamps are 
made in an unusually wide rang 
: of sizes and patterns. The Cin- 
RY ‘ } cinnati Tool Co. experts will gladly 
\ help solve your clamping problems 








Write for catalog showing the 
complete line of Hargrave 
Clamps, Chisels, Punches, Washer 


AGAIN WALTER C. STUEBING TRI- ee a Cutters, File Cleaners, ete. 
UMPHS in lift truck engineering ...takesthe | | SEE YOUR SUPPLIER 
“handling” out of materials handling with the | | 
amazing Motorized HydroLectric! Finger-tip 
control enables one man to do the work of four. 
Revolutionary principles of lift truck construc- 
tion ... exclusive patented features set new 


standards in efficiency and economy. THE CINCINNATI TOOL CO. 


; , ’ FOUNDED IN 1879 
All the experience and engineering skill of the | 4054 Montgomery Rd., Cincinnati 12, Ohio 


Stuebings—pioneers since 1910 in lift truck 
construction—is built into this sensational raYo) 
addition to a notable line. In plants of every The CINCINNATI T L Co. 
size and type, the HydroLectric is proving its — aa 
outstanding worth. Give your production a 
lift... lower your costs. Write today for com- 


plete information on the remarkable new 
HydroLectric. 

















The HYDROMATIC 


A multi-stroke Lift Truck com- 
bining great lifting capacity with 
unusual ease of operaton and 
positive safety. Capacity 35002 
to 8000%. Pays for itself in time 
ind manpower saved 


The RED ARROW 


A single-stroke Lift Truck with 
quick automatic action. Easy 
lift, roll and steer Automat 
safety release. Built like a fine 
machine tool. Unequalled by any 
truck of its type 





All the above trucks are engineered 
and patented by W. Stuebing of 
Lift Trucks, Inc. 


N NNAT 4 on'1o0 


LIFT TRUCKS, INC. Geary om 
ne oa 7 Are“s ATLAS DROP Fomueae 


DROP FORGINGS Talal 
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WILL HELP YOU DO IT IN 1945 


Sustained post-war employment means large volume ; ; i 
production of better products at reasonable prices... Be sure of the Circuit—the “vital link” between 
that’s the story. the source of fluid power and the device that 


applies it. 


@ Many component parts of your post-war prod- 





5 ucts can be made better, faster, cheaper — with | The Circuit carries fluid power around corners 

OH-38. | and into tight places—wherever you want it to | 
) OH-38 Aluminum Alloy—Non-Heat Treated — go. It must be leakproof, vibration-proof, able t | 
” an exclusive product of Hedstrom—is a perfected to stand high pressures and resist corrosion. 

metal with proven superiority in a wide range of | Engineering fluid power circuits is a Parker 

machining operations. | job. Years of experience have showed us how to 

Easily machinable—easy on tools—increases design them, how to build the necessary valves | 
tooling accuracy—holds threads without stripping. and fittings and how to plan sure-working : 
Non-corrosive — non-oxidizing — non-magnetic — installations. ) 


spark-proof—does not require heat treatment— 


will not expand or contract. Tensile strength: Ask o Parker Fils Puss Saginees een oe 


35,000 to 40,000 Ibs. per square inch. Polishes to a Fle ay this modern form of power penal eord 4 
silver mirror brilliancy —takes chrome, nickel, or machines of today or tomorrow. No obligation in 
tin plating—may be annodized. Has many other | —just write to The Parker Appliance Company, i 


manufacturing advantages. : | 17325 Euclid Avénue, Cleveland 12, Ohio. 


OH-38 is used only in castings by Hedstrom. Our 
Pattern Service will supply complete models of parts 
for your new products. Send for technical information. 


A. A.F. SURPLUS WAR STOCKS 
OF VALVES AND FITTINGS 















Parker has been selected to dis- 
tribute large A. A. F. Surplus 
War Stocks of Valves and Fit- 
tings. Immediate deliveries. 
For information, specifications, 
prices and installation help, 
engincered end designed phone, wire or write Parker 
by Parker—protected Service Agency, a Parker sub- 
against leakage and vibra- sidiary and agent for Metals 
tion, precision-made, quick Reserve Co., 17325 Euclid 
to install, quick to service. Avenue, Cleveland 12, Ohio. 





THE PARKER COUPLING 
is the key to the vital link, 











PARKER 





meManufacturers of Aluminum, Brass, Bronze and High Conductivity Copper Castings 
‘atfern Makers. Complete Mechanical Assemblies and Models to Specifications 
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BETTER MACHINE TOOLS GREATER PRODUCTIVITY 
GREATER PRODUCTIVITY INCREASED PROSPERITY 


7 





SI LEY 


MACHINE & FOUNDRY CORPORATION 


SOUTH 


BEND 92 INNIANA 





VHAFOVINE....... 


spacious for safe, efficient workmanship in factories, 
shops, and airports where airplanes are built or 
maintained. 

Our long experience in the tubular scaffolding 
business is at your disposal. We will quote on plat- 
form and dolly equipment according to your special 
and individual requirements. Address: NATIONAL 
DEPARTMENT . . . DRAVO CORPORATION, PITTSBURGH 
(22), pa. (National distributors for American 
Tubular Elevator Company). 


BELLY TANKS 
AILERONS 
FINS AND 


RUDDERS 
Faultless workmanship and effi- 
cient production are the rewards 


of twenty-five years devoted 
to manufacture of aircraft. 


been A 


Mig mt Cuneta 
ONospoRT NEM 








AIRCRAFT SURFACES © FUEL TANKS © PARTS © ACCESSORIES 
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AUTOMOTIVE and AVIATION 


ENGINE COOLING RADIATORS 


OilL COOLERS 


| THE GaO MANUFACTURING CO. | 
| NEW HAVEN CONNECTICUT | 











Quikcet 


C 
Ground Clamp 


+z 


Heavy Duty Speed 








Keeping ‘em Flying! 
From Airports at Home as well 
as on Battiefronts Abroad... 

QUIKCET—For fast (4-second) clamping 
Instant ratchet set and release—fulcrum 
screw tightening —one-hand operation - 
non-creeping grip, even on irregular sur- 


faces. 
DUAL GRIP—Double action—side tight- 
ening for close working conditions. No 





Alloy-Stee! 


twisting or creeping. 

ALLOY STEEL—Medium and heavy ser- 
vice ‘C’* Clamps of even greater than 
forged clamp capacity. 

GROUND CLAMP — Completely copper 
plated with connection for ground wire. 
QUICK LOCKCET—for light, fast work 
on aluminum and soft metals. Locking 
lever and instant trigger release. 


Prompt Shipment—Write for Catalog 
GRAND SPECIALTIES CO., 3112 W. Grand Ave., Chicago 22, Ill. 





Dual Grip 
Quick Lockcet 
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AT PUBLIC 
AUCTION 


THE SURPLUS 
INVENTORY OF 


JACOBS AIRCRAFT ENGINE CO. 


PLANT NO. 1, POTTSTOWN, PENNA. 





To be sold at Unrestricted Sale 


AT KRAUSE & LUDWICK GARAGE 
SECOND FLOOR, 123-131 E. 4TH STREET 


POTTSTOWN, PENNA. 


Tuesday, December 19, 1944, at 10 A. M. 


INVENTORY VALUE OVER 
$1,000,000.00 


Note: The material has been removed from the Ja- 
cobs Aircraft Engine Co. PLANT No. 1 to its pres- 
ent location for convenience of examination, sale and 
removal. 


This inventory is surplus resulting from the manu- 
facture of Jacobs L-4 and L-6 Airplane Engines. 


All of it is new and in original boxes or cartons 
ready for immediate shipment and use. The material 
is classified as 


(A) Finished Parts (D) Castings and Forg- 
(B) Partly Processed ings 

Parts (E) Bar Stock 
(C) Overhaul Tools (F) Accessories 


An itemized catalogue giving part number, descrip- 
tion and quantity will be mailed upon application to 
the Auctioneers. 


Blue prints or samples (where practical), will be 
forwarded upon request. Postage or express charges 
must be forwarded at time request is made, 


Inspection of the property—Monday, December 
18, 1944. 


Prior inspection upon application to the Auction- 
eers. 


By order of The Jacobs Aircraft Engine Co. 


SAMUEL T. FREEMAN & CO. 


Auctioneers 
Established November 12, 1805 


1808-10 Chestnut Street, Philadelphia 3, Pa. 


80 FEDERAL STREET 
Boston 10, Mass. 


27 WILLIAM STREET 
New York 5, New York 
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DIAMONDS for Production 


Actual Size Photo 
3 Carat Size—Common 
ve” Shank—$36.00 ea. 


LOC-KEY-SET 


by Patented Process 
VY. S. Pot. 2,351,741 


16 


Factory Branches 


Jobbers 
Everywhere 


@ RE-SET-ABLE adds co life of your diamond 

. « « More work per carat. Exclusive pat- 
ented setting is tender to the diamond... 
Holds firmly . . . Protects from damage 
. . . Guards against breakage. 
No. 24 CN RE-SET-ABLES are now selling 
in 100 lots. Ask for easy No. 4 Catalog and 
Grinder’s Instruction Card. Shows sizes to 
fit your machines. Tools backed by service 
unequalled. 


DIAMOND TOOL COMPANY, Not Inc. 














RE-SET-ABLE * BIG-HED-NIB 


(Trade Marks Registered) 


Equip Now 
with 


“RE-SET-ABLE” 


Diamond Tools 
on Your 
Precision Grinding 
Production Line 


All diamonds are LOC-KEY-SET for 
immediate shipment . . . Tools numbered 
in units of 4 carat (No. 1 size) and lettered 
to denote quality of diamond and style of 
mounting . . . 3 grades — Common (C), 
Medium (M), Select (S). (24-hour reset- 
ting service $1.00 postpaid.) Rigger stones 
in C grade are genuine economy in dia 
mond use. For large wheels we recommena 
No. 60-CN. 


SHELDON M. BOOTH, Pres 
938 E. 41st Street CHICAGO 15, Ill. 





ORTHO-HELI 


CONTROLLED DIRECTION OF FORCE 


SPRINGS 


@ ORTHO-Helix Springs have set new standurds 
of excellence in accurately controlling the 
direction of force. Ortho-Helix Springs seat 
valves evenly and eliminate uneven wear on valve 
guides and valve stems. A demonstration test 
with a Helixometer will prove their extra value. 


Your inquiry is invited. 


American Coil Spring Co. 
MUSKEGON, MICHIGAN 











SCIENCE 
MAKES 


VISIBLE 


Farrrieip makes a visual check on mathemati- 
cal calculations of gearstrength, using Photoelastic 
equipment and plastic gears. A polarized light, 
passed through transparent gear models, pro- 
duces on a screen, in color, the lines of stress and 
strain as they develop in the meshing gear teeth. 


Fairfield’s research, tests and final inspection 
procedures contribute greatly to the superior 
quality of the gears they make. In anticipation 
of your future production needs, write for our 
brochure on gears. 




























CHAMBERSBURG 
BOARD DROP 
HAMMER 


MOTOR DRIVE 
OR 
BELT DRIVE 
~ 


Maximum efficiency 
obtained by using 
anvils weighing 20 
times the falling 
weight of the hammer. 
This means more 
forging per blow. 


The lipped-over, non- 
twisting, non-rocking 
frame-to-anvil con- 
nection and cross- i 
guided joint extend- ie 
ing the full length be 
of each frame seat 
maintain the align- 

ment so vital to per- 

fectly matched forg- 

ings. Front rod design, simplicity of motor drive, 

ease of operation and increased board life help 

make this the most eificient board drop hammer 

Details in Bulletin No. 252-2 


‘ CHAMBERSBURG ENGINEERING CO., CHAMBERSBURG, PA. 
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@ This new one piece hose clamp can 
be installed and removed easier and 
faster because of its simple but sturdy 
ratchet-type locking mechanism. It 
weighs less, has a lower profile, exerts 
uniform pressure and may be used over 
and over again. Approved by Army 
Air Forces and Navy Bureau of Aero- 
nautics. Sizes from '/2" O.D. up. Write 
for information. 


TINNERMAN PRODUCTS CO. 
2059 Fulton Road ¢ Cleveland 13, Ohio 
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B Multi-Drive 3 
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B “STRONGHOLD” 


Multi-Use 


~~ 


Fastener x 


A SLEEK new product 
that has many outstanding me- 
chanical and use advantages 
over ordinary machine screws 


—little brother to the match- 
less STRONGHOLD cap screw. 
® Cold forged, free from in- 
ternal stress and strain. 

* Thread points are machine 
chamfered for easy starting. 
® Heads are trimmed to close 
tolerances; sharp corners of 
heads assure longer tool life. 
¢ Heads chamfered with 
washer face underneath. 

* Ideally suited for power or 
hand tool application; can be 
driven at any driving angle 
without damage to screw 
head. 

¢ Will stand tremendous 
amount of driving torque 
without damage to head. 

¢ Easily accessible from either 
top or side in hard-to-reach 
places. 

¢ Machine screws and set 
screws made in lengths from 
%” to 142”; diameters, No. 6, 
8, 10, 12; coarse or fine 
thread. 


Ask for Free Samples 
MANUFACTURERS 
SCREW PRODUCTS 


201 WEST HUBBARD STREET 


CHICAGO 10, ILLINOIS 
PHONE: WHITEHALL 4680 
































WRENCH 
OR OPEN WRENCH 


SOCKET 
WRENCH 


HAND 
SCREW 
DRIVER 


HARD-TO-REACH 
PLACES EASILY 
ACCESSIBLE 
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i MANUFACTURERS OF SHEET- MEAL 
- Accessonies: 





LIFE RAFT 
PUMPS 


tONG {SLAND-CITY 1,5 
NEW YO La «K 


B-H AIRCRAFT CO., Inc. 





Why the Vertical Roto-Matic Will Increase 


Your Drilling Production pemt 


‘5 explained in this 


gree BOOKLEr 


The ROTO-MATIC principle of ougttenane 
operations will enable you to drill, ream, 
bore, face, mill, etc., more parts in less time. 
Write for this booklet today; learn the many 
advantages of the ROTO-M ATIC and how it 
can be specifically applied to your work. Ask 
for Bulletin No. D-100. 


Davis and Thompson Co. 


Mfrs. of Mechine Tools and Micrometers 


6411 W. Burnham St. - Milwaukee 14, Wisconsin 











HARDNESS TESTING 


The STANDARD SCLEROSCOPE (Now 
highly Improved) fur more than twenty 
years has made good and is still used for 
doing the world’s hard work in testing. 
In general use for specifications pur- 
poses. Simple, Sturdy, Comparatively 
Inexpensive. Illustrated bulletins free. 
FOR QUALITATIVE AND QUANTITA. 
TIVE HARONESS MEASUREMENT, 
under Static Pressure, the MONOTRON 
is the only machine now available. Oper- 
ative up to over 2000 Diamond Brinell 
Avoids errors due to spring in test 
Takes readings with the load on, 
avoiding reversal lash errors. No setting 
to zero. Operates at highest Speed. Has 
solved many old laboratory and shop 
problems. We also make the Durometer 
for testing the hardness of rubber. 
Comprehensive bulletins free 


THE SHORE INSTRUMENT & MFG. CO. 
Van Wyek Ave. and Carll St., Jamaica, New York, N. Y 
Agents in all Foreign Countries 


piec es. 








/ 


POST WAR 


Capacity Available for High Speed Production. 
Small Drawn & Stamped Metal Parts. 


AMERICAN METAL WORKS, Incorporated 
1537 Germantown Avenue, Philadelphia 22, Pa. 











| 
| 
| 
| 


| 





| TELLING HOW TO REDUCE DEGREASING TIME AND COSTS 


SOLVENT DEGREASING 
and ALKALI CLEANING 


All Types of Metal Cleaning Equipment 
and Cleaning Chemicals @ Processing Machines 


(<j DETREX CORPORATION 


13001 Hillview Ave. + Detroit 27, Michigan 








TOOLS—DIES—JIGS—FIXTURES 
PRODUCTION JOB WORK—STAMPINGS 


We ore equipped to render compiete 
service from design to production. 


ROCKFORD DIE & TOOL WORKS, INC. 
1816 Seventeenth Ave. Phone Maile 3084 
__ Rockford, Ilinois 

















LEADING THE 
INDUSTRY IN 
CARBIDE TOOLS 
SINCE 1930 


Vascoloy TANTUNG 


R AM I T ae TOOLS 


VASCOLOY RAMET CORP. + NORTH CHICAGO, ILLINOIS 


STOP LOSSE 


Simply brush on right at bench: 
ready for layout in few minutes. 
Dark blue background makes 
scribed layout lines show up in 
sharp relief. Also prevents metal 


glare, increasing efficiency and ac- STEEL BLUE 
enracy. Write for details! 


The DYKEM C9O., 2301 L.N. Tith St., St. Louis, Moe. 
in Canada: 444 Pacific Ave.. Toronto, Ont. 





MAKING DIES 
& TEMPLATES 
. WITH 











WRITE FOR FREE 24 PAGE BOOK 


WITH BLAKESLEE SOLVENT VAPOR DEGREASERS! 





ts. BLAKESLEE & co. 


Main Office and Plant: Cicero Station, Chicago, Ill. 
New York Toronto, Ontario 











} Heavy, medium and light stamp- 
ings in any quantity. A steady flow 
of production— when you want it. 


WORCESTER STAMPED METAL CO. 
9 Hunt Street, Worcester, Mass. 


QUALITY 
STAMPINGS 


QUALITY 
STAMPINGS 








FRANCIS AND CAPPELLE 


Consulting Engineers 


We offer engineering service on MECHANICAL DESIGN 
PRODUCT DESIGN e DEVELOPMENT OF PRODUCTS 
PRODUCTION PROCESS MACHINERY 


1616 TRANSPORTATION BUILDING 
CHICAGO 5, ILLINOIS ” Phone: Harrison 7747 











Where 
Secure 
Seals Are 


VICTOR 


GASKETS 
OIL SEALS 
GREASE RETAINERS 











Be 100% with 10% 
Buy War Bonds 
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FUELCHARGER 


8800 GRINNELL AVE. 


INJECTORS e 


NOZZLES « 





=i amas (64 Supply FOR AIRCRAFT ENGINE MANUFACTURERS 


MIXTURE 


@ GASOLINE INJECTION EQUIPMENT FOR SPARK IGNITION ENGINES. 
@ WATER INJECTION EQUIPMENT FOR CARBURETED ENGINES. 
@ FUEL CHARGING EQUIPMENT FOR JET PROPULSION ENGINES. 
@®@ FUEL CHARGING EQUIPMENT FOR GAS TURBINE ENGINES. 


CORPORATION 


DETROIT 13, MICH. 


CONTROLS * TUBING HARNESS 





MERON 


CONTACTS 


) 


OME .-for minimum 
¥ ~ maintenance work! | 


The attributes of Tungsten metal—extreme hardness, resis- 
tance to oxidation, relative immunity to pitting and arcing 
and extreme conductivity—assure a perfect contact medium. | 
} 
| 





When METROLOY Tungsten contacts are specified mainte- 
nance, filing, dressing, etc. become negligible factors while 
service and equipment tieups, through contact failure, are 
eliminated. 







METROLOY Tungsten Contacts are a designed-in feature of 
dependable apparatus and equipment everywhere. 


Metroloy Company, 55 E. Alpine Street, Newark 5, N, J- 








Ny 


ANN 


n\\ 
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SINGLE 
AND 
DOUBLE 
CRANK 


} 
1 


sti TANNA 


Designed origi- 
nally for trim- 
ming operations 
in forge shops. 
However, due to 
their sturdy con- 
struction and 
their patented 
Steel Side 
Frames, they 
are ideal for all forms of blanking, punching, binding and 
shaping operations. Easily accessible, front or back, pro- 
tected » all latest safety devices, these presses have 
proved themselves in continuous operation, low power 
consumption and minimum floor space. 


Details In Bulletin No. 208-A 
CHAMBERSBURG ENGINEERING CO., CHAMBERSBURG, PA. 









Equipment on NORTH AMERICAN B-25 MITCHELL 





Since the beginning of modern aviation Wittek Hose Clamps have 
been known as the standard of the industry. Today they are being 
used by the nation’s leading militery aircraft and engine builders. 
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REE RETR L,I 
WITTEK AVIATION HOSE CLAMPS Standard 
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.. for over 40 years 
THE PIONEER 
MANUFACTURER OF 





AUTOMATIC CHUCKING EQUIPMENT 


POTTER & JOHNSTON MACHINE CO. 





PAWTUCKET, RHODE ISLAND 
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A-C Spark Plug Div. .. 

Abrasive Company 

Acadia Products Diy. 

Accurate Spring Mfg. Co. 

Ace Mfg. Corp. 

Acheson Colloids Corp. 

Acme Aluminum Alloys, Inc. 

Adel Precision Products Corp 

Aero Screw Company 

Aeroquip Corporation 

Aetna Ball Bearing Mfg. Co 

Air-Maze Corp. 

Air Reduction Sales Co. 

Aircraft Accessories Corp uA 

Aircraft & Diesel Equip. Corp. 

Aircraft-Marine Products, Inc. 

Aircraft Screw Products 

Aircraft Standard Parts Co. 

Ajax Electrothermic Corp. 

Allegheny Ludlum Steel Corp 

Allied Products Corp. 

Aluminum Co. of America 

Aluminum Industries, Inc. 

Aluminum Research Institute 

Alvey-Ferguson Co., The .... 

American Air Filter Co., 

American Bosch Corp. aca 

American Brakeblok Div. of Amer- 
ican Brake Shoe Co. 

American Broach & Machine Co 

American Chain & Cable Co., Inc.. 

American Coil Spring Co. .. 

American Felt Co. 

American Hammered Piston Ring 
Div. Koppers Co. . re 

American Metal Wks., 

American Screw Co 

American Steel & Wire Co 

Anchor Post Fence Co 
Heat Div.) 

Andover Motors Corp. ............- 

Ansul Chemical Co. (Dugas Div.).. 

Arkansas Fuel Oil Company 

Armstrong Cork Co. 

Aro Equipment Corp., 

Arrow Safety Device Co. 

Associated Spring Corp. 

Atlas Drop Forge Co — 

Auto Specialties Mfg. Co. 

Automatic Transportation Co 


(Fluid 


B-H Aircraft Co., Inc. 

B-W Superchargers, Inc. 

Bakelite Corp. 

Baker Brothers, Inc. 

Baker Ind. Truck Div. 
Raulang Co 

Baldwin Southwark Div. 

Bantam Bearings Div., The Tor- 
rington Co. 

Barber-Colman Co 

Bardwell & McAlister, Inc. 

Barnes Co., W. F. & John 

Barnes-Gibson-Raymond Div 

Bauer & Black Div. of Kendall Co 

Bearings Co. of America 

Bendix Aviation Corporation 
Bendix Products Div. 
Eclipse Machine Div. 

Bendix-Westinghouse 
Air Brake Co. 

Berg Engineering Service 

Bethlehem Steel Company 

Bijur Lubricating Corp. 

Birdsboro Steel F’dry & Mach 

Blakeslee & Co., G. S. . 

Blanchard Machine Co., 

Bliss & Laughlin, Inc. 

Boots Aircraft Nut Corp. 

Borg & Beck Div. Borg-Warner 

Borg-Warner Corp. 

Bower Roller Bearing Co 

Bridgeport Fabrics, Inc 

Bridgeport Thermostat C 

Bristol Co., The 

Brown-Lipe Gear Co. 5 

Brush Development Co., The 

Bryant Chucking Grinder Co. 

Buell Manufacturing Co 

Bullard Company, The . 

Bulldog Electric Products Co 

Bundy Tubing Co. 

Bunting Brass & Bronze ©o 

Burdett Manufacturing Co 

Burgess-Nortan Mfg. Co 


Baker 


Automotive 





Camloc Fastener Corp. ............ 172 

Campbell, Andrew C., Amer. 
Chain & Cable Co., Inc. 

Campbell, Wyant & Cannon Foun- 
dry Co. 

Cannon Electric Development Co 

Carbide & Carbon Chemicals Corp. 

Carboloy Co., 

Cardox Corp. 

Carnegie-Illinois Steel Corp. 

Carpenter Steel Co. 

Celanese Celluloid Corp 

Central Equipment Co. 

Central Screw Co. 

Chace Co., W. M. 

Chambersburg Engineering Co. 185-187 

Chandler Products Corp. 

Chicago Rawhide Mfg. Co. 

Chicago Screw Co., The 

Chicago Show Printing Co., Inc... 

Cincinnati Milling Machine Co. 

Cincinnati Tool Co. 

Cities Service Oil Co. 

Clark Tructractor Div. of Clark 
Equipment Co. a 

Clayton Mfg. Co. 

Clearing Machine Corp. 

Cleveland Pneumatic Tool 

Clifford Manufacturing Co 

Climax Molybdenum Co 

Cold Metal Products Co., The 

Columbia Steel Co. eaters 
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W THE NEWS 


WITH TORRINGTON BEARINGS 
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MEETING DESIGN REQUIREMENTS of the Emsco 
Derrick & Equipment Company, the engi- 
neers of Torrington’s Bantam Bearings 
Division custom-built the 2714" O.D. Radial 
Roller Bearings employed in the sheaves of 
the crown and traveling blocks. The bear- 
ings, mounted on a center drum, are located 
close to the rope grooves to conserve wire 
line, prevent hazardous tilting, and to mini- 
mize wear on the sheaves. 
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oe .(G. 


GRINDING HEAVY PARTS TO PRECISION LIMITS, this 
mammoth grinder, built by the Ingersoll Milling 
Machine Company, utilizes a Torrington Tapered 
Roller Bearing to carry the heavy radial and 
thrust loads encountered in the operation of the 
spindle. It is mounted directly behind the chuck- 
ing mechanism which holds the work in position 
for grinding. A tapered bore radial roller bearing 
is mounted on the back end of the spindle, where 
a “V” belt pulley connects direct to the motor DESIGNERS of this Williamette 
drive. After four years in operation the eccen- 
tricity and face run-out of these bearings is .00025. 
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Hyster towing winch, installed on 
a Caterpillar tractor, specified 
heavy-duty Torrington Needle 
Bearings for use in the idler and 
reverse gears. The Williamette 
Hyster Company says, “Because 
of the restricted space in the 
comparatively small gears, needle 
bearings are the only practical 
type of anti-friction bearings that 
can be used.” 


EVERY MAJOR TYPE OF ANTI-FRICTION BEARINGS 

is included in the Torrington line—straight 

roller, tapered roller, needle and ball. In 

addition. to supplying every branch of in- 

dustry with a wide range of standard bear- 

ings, the engineering staff of Torrington’s 

Bantam Bearings Division designs bearings 

in large sizes and of special types for new or 

unusual applications. For experienced counsel STRAIGHT ROLLER - TAPERED ROLLER - NEEDLE - BALL 
in meeting today’s requirements—or assist- THE TORRINGTON COMPANY + BANTAM BEARINGS DIVISION 
ance in postwar plans Turn To TorrincrTon. SOUTH BEND 21, INDIANA 
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| CORBETT HERCULES ENGINES MACK  LANOVA 
CONTINENTAL STUDEBAKER CUMMINS 
FWD BUDA MARMON-HERRINGTON REO 
| GUIBERSON HALL-SCOTT IHC DIAMOND-T 


For Internal Combustion Engines * Goth Gasoline and Diesel 
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° WAYNE, INDIANA 


The litthe American Bantam Trailer the stamina, ruggedness and dependa- 
shown in the official Signal Corps photo bility of Shuler products! 

above is unloading ammunition in New 
Caledonia. More power to the ammuni- 
tion! — and more power to the little 
trailer, too, because it’s helping to prove 


In time of War as well as Peace, Shuler 
products are made and sold on the basis 
of better quality at lower cost. 


SHULER AXLE COQ., Incorporated, LOUISVILLE, 
Export Division: 38 Pearl St., New York, N. Y. 
West Coa-: We. shouse: Ford & Derby Streets, Oakland, Calif. 
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